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De8criptioD&  of  a  new  Genus  and  of  some  new  Speciea  of 
Oalerucintg,  also  i)ia;;iiOtitic  Notes  on  some  of  the  older 
described  Species  of  Aulacophora.  By  Joseph  S.  Baly, 
l.L.b. 

[Bead  6i1i  May,  1886.] 

Many  of  the  insects  cliaraeii  ri/.od  in  the  following  p:ij)or  were 
collected  in  llie  Eastern  Archipelago  b}'  Mr.  A.  K.  Wallace. 
Types  of  all  the  species  mentioned  are  contained  in  my  col- 
lection. 

Oenm  Avlacoprosa. 

Many  of  the  ppccics  of  this  genua,  more  cspoeially  those 
described  by  the  older  authors,  are  in  a  istate  of  great  confu.-^ion, 
arising  to  ^ome  extent  from  the  great  .siiiiilarily  in  general 
appearance  and  coloration  of  many  of  them  ;  but  principally 
&om  the  brief  descriptions  given  by  the  various  authors  and  from 
the  total  absence  of  any  reference  to  structural  characters. 

In  the  {uresent  paper  I  have  attempted  to  work  out  some  of 
thoK  spedeSi  pointing  out  the  structural  characters  by  which 
tbej  may  bo  separated.  I  have  retained,  in  most  cases,  the  old 
names,  although  I  cannot  be  sure  in  every  instance  that  the 
spedes  to  which  they  are  assigned  were  those  from  which  the 
descriptions  were  originally  drawn. 

I  hftTe  not  attempted  to  work  out  the  whole  genus,  many 
spedss  soflicieutlj  cbwnKsterised  by  their  respective  describersi  as 

umr.  JorBV. — sooLOar,  tol.  xx.  1 
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well  M  otben  which,  from  want  of  sufident  mAtetial,  I  hare  not 
had  the  opportuxiitj  of  atudjing,  haring  been  omitted. 

l!he  Synoptical  Table  gi?en  below  will,  I  tnut,  be  of  use  to  the 
futoie  student  of  the  genus. 

MhofSpeeiei. 


I.  Ant«nno  filiform. 

A.  Elytra  tmmvcnelj  deprewed  or  ffin»T»ted  below 

tlio  buMiar  space. 
A*  Apioal  flMDMDt  of  abdomen  trilobate,  the  middk 
lobe  oblong  or  oblong-qundrate,  it«  sur&MM 
deeply  ooncare  or  suloate  longitudinallf. 
«.  AntoniMB  (the  baee  fometiiiw  eaoepted)  bkek  or 
fuscous. 
o}.  £ljtra  entirely  biaok. 
2^.  Breeel  Uaek,  the  abdomeB  fulTOOi  m 

fla-vom    1.  nigripennis. 

b\  Breast  and  abdomen  ruio>fulTou«   2.  melaoopas. 

o^,  Hytn  blaek,  with  flsTOiii^bendf  or  markings. 

e\  Pygidium  fulvoue  *r.   3.  albofasciata* 

0*.  Pygidium  black   4.  pyg^dialiSi 

h,  AxAanm  taLimu  or  flaTout,  rarelly  ttained 
towards  the  apex  with  foieoiu,  buit  joints 
sometimes  fuscous  or  blaok. 
<f.  Elytra  entirely  black. 

e^.  Body  broodfy  ovate  ...«*   5.  melanoptera. 

e^.  Body  oblong-orate   ti.  atripexmis. 

d*.  Elytra  black,  tlie  extreme  basal  margiu  ruluus.   7.  lata. 
tP,  Slytn  black,  their  apioee  to  a  greater  or  leee 

extent  ruf  ,  ,  8.  rosea. 

d^.  Elytra  black,  with  ilavuuB  nmrkingg   9.  instabilis. 

n.  Apdoal  segment  of  abdomen  trilobate,  middle  lobe 
quadrate  or  8ubqu«dmte^  its  disk  plane  or  oi^ 
Rightly  concave. 
0.  liiorax  nifooB  or  flavoos. 

Klyt  i  rutirelj  black    la  Solsdimli 

Elytra  block  with  flavous  markinjErs. 

ff^.  Body  not  ezoeeding  4  lines  in  length           11.  propinqtUL 

g^.  Body  5  linee  or  moro  in  louj:^!!   12.  rubrozonata. 

Elytra  flaTous,  with  black  patches  or  markings.  13.  approoomata. 

/*.  Elytra  flavous,  the  posterior  half  black    14.  poatica. 

/\  Eljtra  entiielyflaToos    l."».  testacea. 

b.  Thorax  black   1ft.  flaviTeotria. 

B.  Elytra  not  tiuusvergcly  depressed  or  excavated 

'  below  the  basilar  spsoa 
a.  Xrilobate  npcx  of  abdomen  with  its  middle  lobe 
deeply  concave  or  longitudinally  sulcate. 
A*.  Efjrtra  flsTOus,  muoolorous. 
t^.  Antennte,  at  the  bnse  excepted,  aigro^ftuoous. 

j^.  Legs  entirely  flavous   17.  aMrwY^^Ymiip 

J*.  Fourhmd  fegs  Usek  la  Fabticfl. 

Antirnnjc  flaTnus  or  fulvous. 
i^.  Seutellum  block  or  nigro -fuscous. 
I*,  Thoraoie  suUwtion  deeply  exoarated 
on  the  middle  disk,  obsolete  or  in- 
terrupted towards  the  lateral  margin.  19.  nigyoBcntata. 
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I*.  Thoracic  sulcation  entire,  more  deeply 

imprcMed  on  the  ruiddle  diak....        23.  Wsllacii. 

k*.  Scutellum  flAvoua  or  t'ulvuus. 

m\  Fmb  Aimed  on  eitlwr  aide  below  the 

nntenmc  wilti  a  oompreesed  tuberola,  21.  eonmtlt. 

w'.  Fttcu  unarmod- 

Thoracic*  groove  deeply  excavated  and 
abruptly  .sinuate  on  tiie  middle  disk, 
the  hinder  margin  of  the  groove 

tntornloM    22L  fvVttlDOlllft. 

Thurticic  groove  straight  or  only 
moderately  sinuate  on  the  middle 
disk,  ite  hinder  mai^  not  toruloee. 

0^.  Legs  entirrly  flavous    28.  TlfTfUffj  Tsr. 

o\  Anterior  pair  of  1^  (uItous,  the  two 

hinder  pain  blaek  or  uigro-pioeoue  ...  23.  g^ynilit 
Elytra  flarous,  with  blivck  markings. 

p^.  Each  elytron  with  two  black  spota    24.  tetraspilota 

If*,  iilach  elytron  with  four  black  spots    2i>.  octomacuiata. 

iK*.  ElytAnigro-cflinileotM,  thoracic  grooie  deeply 

excaratc'd  on  the  iniiifUf  <M-k    26.  €ISICftmtft. 

h*.  Elytra  uigro-piccuud,  uiirruwiy  e(,ig;fci  «iLh 

flavous ;  face  witli  two  oomptweed  luberclee.  21.  OOKmiltty  TBT. 
1,  Intemiediato  lobe  of  apical  segment  of  abdomen  ' 
quadrate  or  Bubquadrate,  plane  or  slightly 
oonoave. 

Elvtra  flavous. 
u\         black  or  nigro-pioeous  j  the  labrum 

and  thelower  portion  of  the  oljpeue  Ueek.  27.  oellMi. 
nfi,  Ijegs,  labrnm,  and  lover  •itHboe  of  elypeue 

flavoua  2S.  bicolor, 

Tar.  FftG. 

f*.  MjtM  flavoui^  iriUi  black  markiiigt].  28.  bicolor, 

rar.  DA  R 

q*.  Elytnfalaok,  the  apes  mfo-fulToua   28.  bicolor,  type. 

5*.  Elytra  entirely  black    l^t.  nigxivestis. 

<f.  Elytra  black,  fulvous  at  the  base    SO.  DOWIMSL 

TL.  Anleunw  witli  liie  apical  joint  alone  iucrtis«ate. 

e^.  IQytra  tiaoercmely  depreesed  betow  the  bMilar 

space    31.  antexmata. 

e*.  Elytra  not  depreesed  below  the  basilar  space.  32.  luteicomis. 
in.  AntennjB  with  three  or  fbur  mtermedi^  jointe 

dilated. 

Elytra  tlavou^,  with  a  submarginal  black  line.  33,  StevoDSi. 
SlytmTiridinneoue  3L  Ouboolayi 

Fbmauh. 

I.  Surface  of  elytra  plane  or  nK  ,1  tely  sulen^e. 

A.  Eij^ra  transversely  depr^s^ed  or  excavated  below 
the  baetlar  epaee. 
A.  Thorax  nigro-fulrous  or  navous. 
a.  Apex  of  last  abdominal  segment  entire. 

a}.  Body  entirely  flaTOue   35.  onicolor. 

Breast  and  abdomen  hbu^ ;  legsand  anteoiiM 

flavous 

b^.  liody  above  flavous   15.  testacea. 


*  X  fokutrut  Ferroud,  belongs  to  this  eeolbii,  but  diftn  froia  A,  U$iae«m 
m  kftfi^  the  Ifft  laad  anteniMB  blaek. 


Digitized  by  Google 


4 


HB.  jr.  i.  HALT  OH  80MB  8FBCIE8  OF  OALBBUCIir  A. 


6».  Posterior  half  of  olTtm  black   14.  pOStica. 

tf*.  Breast,  Icga,  and  antenn»  black ;  elytra 

black  wiOi  yellowish  markinga    11.  prop|]14lia,TW. 

a*.  Breast  and  nbdoiDoi  (the  npiciil  wgninit 
itoiuetiruefi  excepted)  rufo  -  fulvous  or 
fulvous-,  elytra  more  or  lett  black. 
e^.  Elytra  entirely  black. 

d\  Antciiiiie  black   2.  melanopus. 

(f.  Antdtnic  fliivous  or  fulvous,  the  baml 
joint  sonietinicA  pioeoiitor  black. 

<r».  Labnnn  black    10.  BoisdUVftli. 

r*.  Labrum  rul'o-fulvoua    31.  antennata. 

Elytra  blaok,  the  ba&il  iimrgiii  more  or 

l(•^>*  ili>tiiu  ll  v  (xlgedwitli  rufous    7.  lata. 

c^.  Elytra  black,  their  apices  to  a  greater  or 

l6M  extent  rufous    S.  TOWa. 

e*.  Ely  t  ra  black»  with  flaTOua  bands  or  mark* 

/^  LMsentirelj  black. 

r.ody  not  amediiig  4  linea  id 

length  11.  propiuqua. 

g\  Body  upwards  of  4  lin«e  in  length  .  12.  rubrOEOnata. 

/*.  LeR8  with  the  thiirlis  and  the  bnisal 
portion  of  the  tibiic  rufo-fulrous  or 
ilavous.  the  rest  black, 

A\  Pvgidium  hl:u  lv    4.  wgidialis. 

/i^.  Pygidiuni  ruto-lhuous    8.  aU>0fa9Ciata. 

Legs  entirely  flavous    9.  lastabilia 

fl".  Elytra  nigro-pioeous,  the  lateral  margin 
niid  thr  s'lture  from  h<-h»wtlie  b:ise  to 

the  apex  t  uh  ous   iW.  semilimbata. 

C*.  Elytra  flavous,  with  black  markings. 

t^.  Surface  ( *r  i  lvt  m  obsoletely  sulcata         Hf..  nierosignata 

t".  Surface  of  eljtra  plane    lii.  approxiinata. 

h.  Apex  ofanal  segment  of  abdomen  emargtnate. 

it^.  Antenmu  bbck   1.  IliSEipeiUliS, 

jb^.  Anteunse  and  legs  flaf  ous. 

A.  Body  broadly  ovate   5.  ni«laiiopt0ra. 

P.  B<k1v  oblong-ofate    C  atripennis. 

B.  Thoiax  entirely  black   W.  Ilaviventris. 

B.  Elytra  not  transyersely  depreosed  or  okoatatod 

below  tl»e  basilar  space. 
a.  Apev  of  anal  segment  of  abdomen  entire. 
«^  \ii}dy  not  exceeding  .3  lines  in  length. 

w'.  Elytra  nigro-pifrouf«.  the  base  flavous  ...  90.  DownOSi. 
«'■'.  Elytra  flavous,  with  black  markings. 

o'.  Elytra  each  with  four  black  spots        2').  octoinaculata. 

o'-'.  EMra  each  with  tuo  black  spots  24.  tOiraspilota. 

jw*.  Body  3  linea  in  length  or  upwards. 
p^.  Body  subelongate  or  oolong,  slightly 
(lihilcd  i)n-<<  riorly, 
I        J*.  Elytra  flavous. 

u^.  Xower  portion  of  elypeus  and  the 

labrum  bhu  k   27.  COfltai. 

u\  Lower  portion  of  clypeu«  and  the 

labnim  flaTOus  28.  bieolor,Tar. 

j?.  Elytra  variable  m  tint  and  markings, 

'not  metallic    28.  bicolor. 

^.  ElUra  metaiiic  green   34.  DubOUlayi. 
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f^.  Body  ovttte  or  oUong  '  ovato,  diktad 

posteriorly. 

Kljflra  darous,  the  suture  and  a  sub- 


margiiuU  Titta  Uaek    33.  MwiOlL 

tr'.  Elytra  und  abdnmon  black   37*  IitwMi. 

b.  ApMof  anal  a^pneat  of  abdomen  rounded,  itii 

middle  portion  produced  into  an  oblung 

pr..oe«i    19.  nigroicttUto. 

c.  Apex  of  anal  segnieut  of  abdomen  Hlightly 

sinuate,  it«  surface  deeply  concjive  on  either 

side  22.  fiyvMooUli. 

d.  Apex  of  anal  segment  of  ttbdomen  bruadly 

Hubaugulate-ijniarginato    IS.  Fabricii. 

9.  Apex  of  aoal  legment  of  aMomen  abruptly 

OOBcave-e  nnriijinate    20.  WaUacU. 

/.  Apex  of  anal  segment  of  abdumen  broadly 

oonoa  vfv-enMurgi  oate   81.  COnmta. 

^.  Apex  of  anal  ^gmeat  of  abdomen  bUobatei. 

w^.  Lobes  cQOcave   23.  Bimilig. 

le^.  Lobea  plane. 

Eh-tni  flivous   40.  excisa. 

or*.  Elytra  uigro-ceruleous   26.  excaVttCa. 

A  Apexof  analaegmentof  abdonenU^iiate  ...  30.  D«vjhrl«irt. 
t.  Apex  of  anal  segment  of  abdomen  trilobata. 

Lobes  nearly  equal  in  length   41.  HouJloHL 

y*.  Lobes  witit  the  intermediate  much  shorter 

than  the  latenl  ones   32.  loteicomis. 

IL  Eljrtraitrongl/GOitate   42.  CQgtatipftnnit, 


1.  AulajOOfhoea  NiOBiFimris,  Mifitch,  Mtud*  Entom.  1857» 

p.  38. 

A.  atripennis,  Hope,  Proc.  Ent.  Soc.  1841,  p.  64, 

Auguate  ovata,  poatice  amphata,  convexa,  fulva  nut  flava,  antennif, 
pedibus,  pcctore elytrisque  nigris,  his  infra  ba??!n  tr;iii-Aersim  cU  pressis, 
di.stiocte  punctuti^ ;  thorace  vix  pone  medi  i  u  :iat  profunde  Craoa- 
versim  sulcato,  suleo  fere  recto.    Loiis^.  3-3^  iiu. 

Mas.  Abduoiiuiti  scguieuto  auali  trilohato,  lobo  intertuedio  oblongo, 
loogitudraaliter  coocavo. 

Fttm.  Abdominia  aegrneiito  anali  ttjaee  concaTo-eniargiiiato. 

Bab.  -Mautchuria ;  Japau  i^Lewis) ;  China  {JJowring). 

i#abruin  and  antenrisB  black,  the  latter  witli  tho  basal  joiaL.s, 
and  sometimes  with  the  four  or  five  outer  ones,  nigro-piceous. 
Thorax  nearly  twice  as  broad  as  long  ;  aides  sinuate  and  sliV  Inly 
diverging  from  the  base  to  beyond  the  middle,  thence  obliquely 
converging  towards  tho  apex  ;  disk  rather  strongly  sulcato  just 
behind  the  middle.   Elytra  distinctly  punctured. 

2.  AiTLACOf HOOA.  MiiAKOPUs,  Blanoh,Voif, au ^6U Sud, p.  3kQt^ 
pi  Id.  fig.  20. 

Aiigoato  oUqngiMVfBta,  poatice  MopUtta,  eomrm,  lufo-liilfa,  nttida^ 
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anteuQU,  pedibus  totis,  pygidio  clytrisque  uigris;  thoracc  lacvi,  sat 
profunde  tnuuversim  sulcato;  elytris  infra  buin  tnnsvenim 
preiai%  teBiunime  pvneUtia.   Long.  3^-5  lin. 
Vtt*  A.  FetDoribus  pygidioqne  nifo-fiilTit« 

Jf«f .  Abdominis  aegmaito  antli  trikibato,  lobo  intermedio  tranmno- 
qusdratOy  aoguUt  antidt  leetaDgtilii,  apioe  trnncato,  disco  longi* 
tttdmaliter  sulcato* 

Pom.  AbdoDinia  acgmento  anali  late  led  leviter  angulato-emargiDato. 

Hob,  New  Guinea,  Borey ;  Amboina  (JFaUaee). 

Antetme  slender,  filiform,  nearly  equsl  to  the  body  in  length 
in  either  sex,  black,  the  two  to  four  lower  joints  usually  rufo- 
piceoos ;  labrum  and  moutli  nigro-piceous.  Thorax  trausverse ; 
sides  nearly  Btraight  and  parallel  from  the  base  to  beyond  the 
middle,  thence  rounded  and  conyerging  towards  the  apex, 
anterior  angle  obtuse;  disk  smooth,  impunctate,  discoidiil 
grooTO  nearly  straight,  more  deeply  impressed  on  either  side 
the  median  line.  Elytra  dilated  posteriorly,  conyex,  tnnsvereely 
excavated  below  the  basilar  space,  very  minutely  punctured* 

The  dark  antennie,  equally  long  in  both  sexes,  will  separate 
this  species  from  others  with  similarly  coloured  elytra.  It  is 
with  some  doubt  that  I  have  placed  var.  A  under  the  eame 
specific  head;  it  agrees,  howcrer,  entirely  in  structural  cha- 
racters. 

3.  AULACOPHOftA  ALBOMSCIATA,  Augutte  ovata,  postlcc  paullo 
smpliata,  conveia,  fulvo^nitidap  antemiia,  ore,  tibiia  taraitque  nigro> 
pieeia  aui  ftiacia ;  thoraee  tiansreno,  diaeo  tnmavenim  tuleato ;  ely trie 
coikTeits,  infra  basin  ptope  antuiam  leriter  tvansvermm  excavatia, 
nigiia,  utriaque  fascia  dbliqua  props  mediam  Gommnni,  ad  nai^nem 
abbreviata,  albida.    Long.  4-5  lin. 

Tar.  A,    *  Elytronim  fascia  albul.i  fere  obsoleta. 

Mas.  Abdominia  aegmenti  analis  lobo  intetmedio  obloogo,  profunde 
concavo. 

Fcrm.  Abdominis  segmeiito  ultimo  late  obtuse. 
Jfab.  New  Guinea,  Dorey  (Wallace), 

Head  scarcely  longer  than  broad,  trigonate.  AotenniB 
slender,  equal  to  the  body  in  length  in  both  sexes ;  the  four  or 
five  lower  joints  sometimes  obscure  fulvous ;  eyes  in  the  male 
large,  prominent.  Thorax  nearly  twice  as  broad  as  long;  sides 
slightly  diveiging  or  nearly  parallel  from  tlie  base  to  beyond  the 
middle,  thence  obliquely  converging  to  the  anterior  angle ;  diak 
transversely  sulcata,  the  solcation  rather  more  deeply  impressed 
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on  either  side.  Elytra  broader  than  the  thorax,  rather  broadly 
dilated  behind  the  middle,  convex,  rather  strongly  excavated 
below  the  basilar  space,  minutely  punctured,  the  puncturing  on 
tile  kinder  diak  nearly  obsolete. 

4.  AVLA0OPB0S4  PTGXDIAUS.  OUongo-orata,  pottieeampliata,  oni* 
ven,  ikn,  nitida;  abdominis  segmento  vltiiiio  plus  niiiiisve, 
pygidio^  pedibus  postids  fat  totis,  tsands  aatieis  qnataor,  tibiis  in- 
ttmedni  (bati  eamplisX  labio,  sntemiis  (basi  «i«ptit)  elytritqiii 
nigra;  hit  infira  basin  transyeraim  escafatit,  minute  pnnetatis,  Isseia 
lata  prape  mediumi  interdum  iatermpta  ant  abbvefiata,  flaTo-fuha  i 
thorace  vix  pone  medium  transTenim  sulcato.    Long.  3-^  lin* 

Var.  A.  Abdominis  disco  plus  tnintisve  !iif?ro-piceo  tincto. 

Mas.  Ab(bTT,inis  segmento  anali  trilobatO|  lobo  intermedio  oblongo, 

profundr  coikhvo. 
Faru.  Abdominis  segmento  anali  apice  obtu80,  integro. 

S'ah.  Amialaiidai  Kew  Guinea.  Dotey;  Cenm;  K^Islanda 

{Wallace). 

AMtenxm  slender,  61iform,  black,  more  or  less  piceo-fnlvoias  at 
the  base.  Thorax  more  than  half  as  broad  again  as  long ;  sides 
obliquelj  diverging  from  tlie  base  to  beyond  the  middle,  sub- 
angulate  anteriorly;  disk  transversely  sakftte  just  behind  the 
middle.    Elytra  very  finely  punctured. 

Closely  allied  to  A.  albofawiata,  smaller  and  the  male  broader 
than  that  species,  its  eyes  less  prominent ;  the  coloration  of  the 
legs  Ysiies  greatly  in  degree. 

5.  AxTLA^coPHOSA.  asLLSOMEUA,  JBoi9th§9alt  Vojf,  de  VAttrol, 
p.  549. 

Lntc  ovata,  postice  amphata,  convexa,  flavo-rufa,  nitida  ;  elytris  nij^rii, 
iahro  picco;  thorace  lateribus  fere  parallelis,  obtu'-is,  ud  apiccm 
convergentibus,  disco  minute  punctato,  transvereim  sulcato;  elytris 
conveAis,  infra  basin  prope  liutiiram  tranaveraim  cxcavatls,  minute 
punctatii.   Long.  4  lin. 

Mob,  .Abdominb  negmento  ansU  tiilobslo,  lobe  intennedio  obhwgo,  pro* 
foade  eoneavo. 

JRm,  Abdosunis  segmento  anali  apice  subangnlato-emsiginsto. 
Vsr.A,  Tanispieeis. 

Galeroca  mdaaopteia,  Bmtdmoi,  Key.  de  FMiroL  p.  649,  t.  8. 
JM.  Celebes  (ITaJftnw). 

Askteaxae  slender,  iiliform,  nearly  three  fourths  the  lengtb  of 
tlie  body ;  labrum  piceons.   Thorax  nearly  twice  as  brosd  as 
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long;  ddes  nearly  parallel,  obliquely  convergiDg  towards  tlie 
apex ;  dkk  amootb,  minutely  punctured,  transverse  groove  rather 
more  deeply  impresBed  on  either  aide.  Elytra  broadly  dilated 
posteriorly,  convex,  transveraely  excavated  below  the  basilar 
space;  minutely  punctured,  lateral  limb  reflexed,  more  strongly 
punctured  than  the  disk. 

Broader  in  both  Bexes  than  A.  atripennu,  Fabr.,  the  lateral 
margin  of  the  elytra  broader  and  more  strongly  punctured. 

6.  Atoaoophoba  atripenbis,  Fahr.  S^tt.  El,  i.  p.  482. 

ObkwgO'Gvata,  posticc  anipliata,  convexa,  rufo-fulva  aut  nifa,  nltida, 
antennis  flavis,  articulo  basali  iiitenluin  nifo-piceo  tincto ;  thnrace 
transversim  sulcnto;  elytris  nigris,  tenuUtime  punetattiy  labro  (m 

mare)  ni{iro-pi(  fo.    Lonj^.  3-4  lin* 
Var.  A.  Pi'dibvis  rufu-piccis. 

^las.  AbduoiiniK  scgmento  anah  trilobato,  lubo  lutermedio  oblongOy 

profunde  coiicavo-excavato. 
Teem.  Abdominis  segnifnto  anali  ajiic-t'  U-viter  ann:uluto-eniari;inato. 

Mah.  Sumatra ;  Amboiua ;  Gilolo  ;  Xondauo ;  Ke  I«»iands 
{Wallace). 

AnteiiiuT'  slender,  filiform.  Tborni:  trant^vt  rsc  ;  sides  obliquely 
divercin;:  from  the  base  to  beyond  the  uiiddlc,  tlicnce  converojing 
towards  ilie  ap<'x  ;  disk  smooth,  impressed  on  citlicr  side  with  a 
few  minute  punctures;  discoidal  sulcation  iirirly  straight.  Elytra 
dilnted  posteriorly,  convex,  transversely  (excavated  below  the 
basilar  s])aLV,  very  finely  jmnctured. 

This  species  in  t«maller  in  size  than  cither  of  lite  following  two; 
the  det  j)ly  concave  intermediate  lobe  of  theanul  segmentof  the  ab- 
domen in  the  male,  together  with  the  obtusely  emarginate  apex  of 
the  same  segment  in  the  female,  will  separate  it  from  either.  Many 
of  the  specimens  that  T  have  seen  ditler  fro?n  the  diagnosis  given 
by  Fabricius  in  not  having  the  basal  joint  of  the  autenntt  darker 
than  the  following  ones ;  in  other  respects  they  agree  with  the 
description  given.  I  possess  three  specimens  of  the  male;  in 
this  sex  the  labrum  is  pioeons,  in  the  other  one  it  is  concolorons 
with  the  upper  fiioe ;  in  some  individuals  the  legs  are  stained 
with  piceous. 

7.  Ai'LACoenoHA  lata.  Late  ovata,  jmstice  ainpliata,  convexa,  rufo- 
fuUa,  nitidn,  tarsis,  tibiis  plus  minusvc  elytrisquc  ni^^'ris,  his  basi 
extreroa  plus  luiuusvc  rufo-mur<^inatis ;  autcunis  puilidu  Huvi:; ;  tho> 
race  traoaverso,  lateribus  obtuse  rotuudatis,  rctlcxis;   disco  traub- 
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venim  snleatOj  1»n»  ad  laten  minote  punctato ;  elytzb  late  oblongo- 
ovatu»  postice  ampliatii,  convexis,  infra  basin  transTeraim  exttvatia» 
minute  puBcfatM,  Umbo  eiterno  reflexo.   Long.  4-5^  lin. 
Mas.  Abduminis  serrniento  anali  tnlobato»  lobo  iotermedio  quadnto, 

longitudinaliter  sulcato. 
Fam.  Abdommis  sei^meuto  auiali  apice  obtubo ,  pjgidii  apic€  leviter 
emai^nato. 

Hab.  Cerani ;  Maemaar;  Celebes ;  Gilolo ;  B&tchisin  {TFallace) . 

AntcniicD  filiform,  nearly  equal  to  the  body  in  leugth  in  both 
sexeej  iabruui  coiicolorouB  witli  the  upper  face.  Thorax  nearly 
twice  as  broad  aa  long;  sides  obtusely  ronndod,  the  hinder  angle 
obsolete,  the  anterior  one  Yery  minute ;  lateral  mai^gin  more 
broadly  reflexed  than  in  moat  species  of  the  genus ;  disk  smooth, 
fery  minutely  punctured  on  the  sides,  transverse  sulcati on  nearly 
straight.  Elytra  broadly  oblong-ovate,  dilated  posteriorly,  con- 
ges, transrersely  excavated  below  the  basilar  space,  minutely 
punctured ;  outer  limb  rather  broadly  dilated  and  reflexed  for 
nearly  its  whole  extent. 

This  species  is  closely  allied  to  A*  rotM^  Fabr. :  both  inseets 
closely  agree  in  the  form  of  the  thorax  and  in  all  other  struc- 
tural charaeters ;  but  the  present  one  is  distinctly  broader  in  form 
and  its  elytra  are  (the  extreme  baaal  margin  excepted)  nniooloroua. 

8.  AvLACOFHOiu.  B08BA,  Slobr,  %«^.  M.  i.  p.  479. 

Ovata,  posticc  ampliata,  coaveza,  rufo>fulva  aut  rufa,  uitiila,  tibiis  tar- 
Btiqae  nigris,  antenntt  flavis,  articulo  prime  ivpe  mfo ;  thorace  sat 
pvalunde  trantTenim  sulcato;  lateribus  obtuse  rotoodatis,  reflezts; 
elytria  inira  baain  transvcraia  depreasis,  nigria,  apiee  plus  minusre 
rufia.   Long.  3^-6  lin. 

Has.  Abdominit  a«gmenti  analis  lobo  intermedio  late  obloiigo,  lonptn* 
dinaliter  sulcato. 

JP<om.  Abdomiius  s^mento  anali  int^ro. 

JEToi.  Sumatra;  Java;  Philippine  Islands ;  Malacca. 

This  species  so  closely  resembles  JL  lata  in  the  form  of  its 
thorax  and  in  other  structural  characters,  that  I  do  not  giye  a 
detailed  description ;  it  is  separated  by  its  less  broadly  ovate 
form  aud  by  the  rufous  apex  of  its  elytra.  The  rufous  colora- 
tion of  the  apex  of  the  elytra  extends  upwards  to  a  greater  or 
smaller  extent  over  the  disk.  A,  aUieomii,  Cbapuis,  is  apparently 
identical  with  the  present  insect ;  at  any  rat^  1  cannot  separate 
it  on  the  slight  diagnosu  given  by  the  author. 
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9.  AuLACOPSOBA  iNBTABiLtt.  ObloBgo-ov«ta,  postioe  tmptiata, 
flaTs,  nitida,  anteonit  estvoraum  fiuds;  tbome  trantvenmi  aidcato, 
anico  fens  leelo ;  elytria  convexia,  infim  baaia  leviter  tnna?eraiiii  de- 
preaai^  iiigria,  ibacia  interrupt*  lata  prope  medium,  mterdum  inter- 
nipta  aut  eitrortum  abbremta,  flava.  Long.  4  lin. 

Mas.  Abdominis  segmento  anali  trik>bato«  lobo  intermedio  oblongo, 

concavo,  lonjritudinalitcr  «:nlo«to. 
Fmn.  Abdominis  segmeuto  anuli  apicc  obtuso. 

Hah.  Batehian;  Myaol  {WaUaee). 

Antexmie  slender,  filiform,  entirely,  or  with  the  apices  of  the 
six  or  seven  outer  joints  alone,  fiiscous.  Thorax  about  one  half 
broader  than  long;  sides  parallel  and  sligbtlj  sinuate  from  the 
base  to  beyond  the  middle,  thenoe  slightly  conyerging  towards 
the  apex ;  disk  deeply  impressed  with  a  tmnsverae  suleation. 
Elytra  dilated  posteriorly,  convex*  slightly  flattened  along  the 
suture^  and  faintly  excavated  behind  the  basilar  space ;  nitidous, 
very  minutely  punctured. 

10.  AuLACopHORA  BoisDuvALi.  Ovsta,  pottice  ampHata,  convexa, 
mfo-Mva  ant  fulva*  labro  oigro-pioeo,  nitido,  antennia  flavis ;  tibiia 
plus  minuRve  tnrsisque  pictfis,  elytria  tiig^;  tborace  profiiade  trana- 

versim  sulcato.    Lonfr.  -4-5  lin. 
Vnr.  A.  Labru  rufi)-!iilv(>. 

Mas.  Abdominis  ^r^^meuto  anali  thlobato,  lobo  intermedio  transverso- 

subqiutilrHtu,  piano. 
Fmn,  Abdominis  segmento  anali  apice  obtuso. 

Ilah.  New  QuisieA  {iBoUduwU) i  Borneo,  Sarawak;  Celebes; 
Bouru  {Wallace). 

AntcnnsB  slender  and  filiform  in  either  sex ;  nearly  equal  to 
the  length  of  tbe  body  in  the  male,  shorter  in  the  other  sex ; 
labmm  nigro-piceous,  rarely  concolorou^  with  the  upper  face. 
Thorax  with  its  sides  sinuate  and  Bliirhtly  diverging  from  the 
base  to  beyond  the  middle,  thenoe  obliquely  rounded  and  con- 
Tcrging  towards  the  apex  ;  upper  surface  smooth,  finely  but  not 
closely  punctured ;  discoidid  suleation  nearly  straight,  deeply 
impressed,  more  deeply  so  on  the  side;?.  Elytra  much  broader 
than  the  thorax,  their  sides  nearly  parallel  anteriorly,  abruptly 
dilated  posteriorly,  convex,  slightly  excavated  transversely  below 
the  basilar  space,  minutely  punctined. 

Nearly  allied  in  coloration  to  A.  lata,  differing  in  tbe  form 
of  the  thorax,  the  sides  of  which  in  the  present  species  are 
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oMoselj  aDgalata  siid  not  rounded  m  in  tlie  Moro-named 
iuect;  there  is  alio  »  dittinet  di^renoe,  botli  in  the  anal 
•egment  of  the  abdomen  in  the  male  and  in  the  male  genital 
oigan. 

11.  AuLACOPHoniL  PROPlNOtrA.     Anguste  oblongo-orata,  pcMlli«e 
■mpliatti»convexa,  flavo-fulva,  nitida,  labro,  antennis  (his  basi  inter- 

dum  exceptis),  pedibus  clytrisque  iiigris;  his  infra  basin  transversim 
excavatis,  teuui»iunie  ])uuctuus,  utrisque  fascia  lata  prope  medium^ 
plerumque  ad  manjinem  abbrcviata,  flavo-fulva.  Long.  3^-4  Un. 

Var.  A.  Pectort*  nipro,  ncteris  ut  in  typo. 

Var.  B.  Pectore,  akdomiue  py^idioque  uigris)  eastern  ut  in  typo. 
Ma$.  Abdomioia  aegmeato  «mE  tfilobafeOjIoboiatennetUo  flafo,obtuao. 
Feem.  Abdomiiiis  aegiaeDCo  uati  obtuio. 

I/ab.  y&w  Guinea,  Dorey;  Islands;  var.  A,  Batchian; 
var.  B,  Sulu  Islands  (Wallace). 

Antenna'  tsiender,  filiform.  Thorax  about  one  half  as  broad 
agaiu  as  kuifr ;  sides  nearly  straight  and  slightly  diverging  from 
the  base  to  beyoiid  the  middle;  upper  surface  transversely  sul- 
cate  behind  trie  ninidle.  Elytra  dilated  posteriorly,  distinctly 
excavated  on  the  suture  below  the  basilar  space,  very  minutely 
punctured. 

Yar.  B  is  at  first  sight  verv^  similar  to  A.  <hrs^aJi.s\  Boiaduval ; 
but  that  species  is  smaller,  and  its  elytra  are  more  strongly  punc- 
tured and  not  depressed  below  the  baae. 

12.  AtiLACGPHOR^  BUBSozoNAiA,  Blanok,  Vojf,  au  Fole  Sud, 
p.^t'),  pi.  19.  fig.  19. 

Qfata.  jMisticf  nmpbHta,  ronvexn.  rnfa  aut  fulva,  nitida,  antennis  {his 
b;v-!  iiliTuiiJ(|ae  est*e[)ttsj  jicdibusque  nigris ;  tliorace  snr  profuudc 
trausvcisini  sulfate;  elytris  infra  basin  Icviter  transversim  dcpressis, 
fere  impuuctatis,  nigris,  fascia  lata  mediaii  ruia  aut  fulva.  Iiong.  4- 
5  lia. 

Yar.  A.  ElytRinini  maigiae  kfktHk  nifo  ant  fblvo,  oeterit  ut  in 

tjrpo. 

Yar.  B.  Elytria  fMM,  ntrifque  baa  lata*  maeulaque  tabapicali^ 
aigia. 

Yar.  C.  Elytris  maeak  tabapicali  nigra  obsoleta. 

Mas.  Abdominis  segroento  axuili  trilobato,  lobo  intermedio  qaam  late* 

imlia  paullo  lungiore,  piano,  apice  obtuse  rotuodatOi 
Fcem.  Abdominis  segmento  aaali  apice  obtoao. 

Bab,  New  Guinea^  Dorey;  Celebea  (WaUace), 
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Head  longer  than  broad,  trigonate;  mouth  iiigro*pleeoiM  or 
piceous.  Antenna  alender,  rather  shorter  than  the  hodj. 
Thorax  nearly  twice  as  broad  as  long  ;  aides  sltghtljr  sinuate  and 
Teiy  slightly  direrging  from  the  base  to  beyond  the  middle ;  disk 
deeply  impressed  with  a  transTerse  sulcation.  Elytra  nitidous, 
nearly  impanctate. 

13.  AuLAcoPHORA  APPROXIHATA.  Angustc  oblongo-OTsts,  posttce 

amplinta,  convexa,  fulvu-flava,  nitida,  tibiis  (basi  exccptis)  tariitque 
nigro-fuscis  ;  thoracc  transversim  sulcato,  sulci  meilio  leviter  sinuato; 
elytris  obsolete  sulcati*:,  Irrvilms,  minute  nunctntis,  utrisque  fascia 
biisali  plagnquc  |Mjnc  iiuiiuiin,  uifriis.    Long.  3^-5  lin. 

Mas,  Ahdom'nm  segmento  anaii  ti'UobatO;  lubo  ititermedio  quaUratOf 
leviter  concstvo. 

F'atm.  Abilotniuis  seguunito  anali  apice  obtuM. 

Antennae  slender,  iilifonn,  nearly  equal  to  the  body  in  lengtfi, 
their  outer  joints  more  or  less  staiued  with  fuscous*  Thorax 
rather  more  than  one  half  broader  tlmn  long ;  sides  nearly 
straight  and  parallel  from  the  base  to  beyond  the  middle ;  dit^k 
smooth,  deeply  impressed  transversely,  the  sulcation  faintly 
sinuate  in  the  median  Iiiu>.  Elytra  oblong-oirate,  dilated  poste- 
riorly, Ter}'  finely  punctured ;  a  common  transrerse  band  at  the 
base,  and  a  subrotuudate  pateh  halfway  between  the  middle  and 
apex  of  each  elytron,  black. 

The  pale  underside,  together  with  the  absence  of  nny  longitu- 
dinal Bulcations  on  the  elytra,  will  separate  the  female  of  this 
species  from  tbat  of  A,  nigron^nata  (sp.  36) ;  the  male  of  the 
latter  insect  is  unknown  to  me. 

14.  AvLACOPHOBA  FOBTICA)  Chqpuu,  Ann.  Soe»  £nt,  Bel^,  xix. 
1876,  p.  xciz. 

£longsto-o?ata,portiee  ampliats,  aordids  lulva,  mtida,  pedibas  poatftri- 
oribua  quatnor,  pectore,  abdomiae  elytrorumque  dimidio  poatieo 
nigria;  thorace  aat  profunde  transveraim  siilcato;  elytris  irfV.i  l)aain 
leviter  transTeruTn  deprcssis,  distiiipte  punctntis.    Long.  4^-5  hn. 

Mas.  Abdominis  se<rTncQUayaalUlobointerniediooblongo»profttDde  loa- 
gitudinaliter  sulrnto. 

Foem.  Abdominis  &ugmcuto  auali  apice  leviter  sinuato. 

Hab,  Philippine  Islands ;  Java;  Malacca. 
Thorax  nearly  twice  as  broad  as  lonp  ;  sides  nearly  straight 
and  slightly  diverging  from  the  base  to  bejond  the  middle ;  disk 
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tnnsTenely  rnlcate,  the  snlcadon  nearly  straight.  Elytra  oImo- 
letely  deprened  below  Ihe  hatte,  yery  minutely  punctured. 

15.  Acx^coPHOSA  TBBTACBA,  JFobr,  MouL  Ins.  \.  1787,  p.  87. 
Oblonga,  postiee  paullo  aniplintn,  convexa,  flara,  nitida;  labro,  pectore 

abdomiii»^q«ie  nigris;  thorace  vix  pone  medium  transversim  snlcato; 
elytri-?  intra  basin  leviter dejircssls,  tfinussimp  panotntiji.   Loup.  3  liu. 
Mas.  AbUomiiu*  •egmenti  an&li»  lobo  latcriuciho  trausTerao-quadrato, 
piano. 

Fam.  Abdotniius  segnieuto  anali  rotundato,  inte^ro. 

Hah.  India  {Fahr.)\  Assam  (ChenneU:  coll.  Bali/). 

Labnmi  Hhiiiing  black ;  antennae  entirely  flavous.  Thorax 
nearly  twice  as  broad  an  Ion*; ;  sides  nearly  straii^ht  and  slightly 
divergiiii;  troui  tlie  base  to  beyond  llie  middle  ;  disk  transversely 
Bulcatc  immediately  behind  the  uiiddle,  the  siilcation  straight. 
Elytra  slifi^htly  but  distinctly  depressed  below  the  l)a.sil:ir  space, 
Tery  minuiely  punctured.  Hinder  femora  in  the  male  slightly 
stained  on  their  outer  surface  with  piceous. 

The  entirely  black  abdumen,  toi^efcher  with  the  entirely  dif- 
ferent structure  of  the  anal  begnient  of  the  abdomen,  will  at 
once  separate  this  specieB  from  A.  fovt  ieolUs  and  A.  ahtloniinalis, 
v>ith  wliich  insects  it  is  usually  confounded;  it  also  di Hers  from 
both  in  the  depression  below  the  basilar  space  of  the  elytra. 

16.  AuLACOPBOBA.  PLAV1TSNTRI8.  Late  oTtta,  pottiee  ampliata, 
convexa,  Aign»  nitida,  pectore  |noeo,  abdomine  antennisque  (aiticiilo 
baaali  exeepto)  pallide  ilavis ;  thonice  hen,  ad  latera  minute  pimetato« 
■olco  trantrenoj  fere  reeto,  sat  furtiter  impreoo ;  elytrit  eonvexit, 
infra  basin  trenareraim  excavatis,  minute  punctatis.    Long.  4  lin. 

Mas.  Abdominis  sc(;;mcnto  nnali  trilobato,  lobo  intermedio  UauBTeFM)* 
quadrate,  piano,  angtilis  anticis  obtusis. 

J'ctm.  Abdominis  segmento  anali  obtuse,  ieviter  siuunto. 

Hab.  Malay  PeniuBula,  Penang,  Tringano,  Malacca. 

Antennae  from  the  second  to  the  tenth  joint  slender,  filiform 
(the  terminal  joint  broken  off).  Thorax  nearly  twice  as  broad 
as  long ;  sides  nearly  straight  and  slightly  diverging  from  the 
base  to  beyond  the  middle,  thence  obliquely  converging  towards 
tbe  apex ;  upper  snrfoce  smooth,  Tery  finely  punctured  on  the  aides; 
diacoidal  sulcation  nearly  straight,  deeply  impressed.  Elytra  much 
broader  than  the  thorax,  dilated  posteriorly ;  convex,  transversely 
excavated  below  the  basilar  space,  very  minutely  punctured. 

Similar  in  form  to  A.  lata,  differing  in  the  colour  of  the  thorax 
and  lower  sur&ce  of  the  body,  which  is  uniform  in  the  three  spe- 
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ciniens  (two  malra  and  one  female)  before  mo ;  the  isidea  of  the 
tliorax  are  also  straight  posteriorij,  inatead  of  rounded  09  in  the 
toruier  speoieis. 

17.  AvcACOiPROiKA  ABDOimrAKis,  Mfr,  Spee.  Int.  i.  p.  151. 
Oblonga,  p  ostice  paoUo  anpUate,  convexa,         nitida,  antennisez- 

trottuiii,pectorettbdoniineqae(aao  excepto)iugns;  thoneetruiiventni 
tulcatov  tiilei  medio  mafpM  profonde  imprewo.  Long.  3|  Ud. 
ATm.  Abdominis  aegmeoti  anatii  lobo  intennedio  obtongo.  profunde 
longitndinaliter  ooncavo. 

Sab.  labinds  of  thePaeifie  Ocean  {Fahr.) ;  Western  Australia 

Very  similar  in  general  appearance  to  A.  fotmeoUi§,  Eiist.,  tbe 
thorax  less  deeply  ezcayated  on  tbe  middle  disk,  the  outer  half  of 
the  antenna  black.  I  only  know  the  male  of  this  species. 

18.  AuLACOPHORA  Fabricii.  Anguste  subelongato-ovata,  postice 
pauilo  !i>n]»1i!ita,  convexa,  flava,  nititla,  antcnuis  (baai  exceptis),  pedibus 
posticis  quatiior,  pcctore  abdomineque  (hujns  apice  excepto)  niirri*! ; 
thorace  transversiai  sulcato,  sidco  in  mare  disci  tnodio  tuagis  pro- 
funde excavato  ;  elytris  tenuitcr  puui-tatis.    Long.  3~'6^  lin. 

Mias.  Auteuuarum  articulo  basali  iucrassatu,  abdominis  segmento  anali 
trilobato,  lobo  iotennedio  altm  longiore,  sat  profunde  eoncayo- 
cscamto* 

I^an,  Abdominia  aegmento  soali  apice  ainnato. 
Bab,  Tonga  Islands. 

Antenn»  filiform,  nearly  three  fourths  the  length  of  the  body, 
the  basal  joint  in  the  male  strongly  thickened.  Thorax  nearly 
twice  as  broad  as  long;  sides  nearly  straight  and  slightly  diverg- 
ing from  tbe  base  to  beyond  the  middle,  thence  rounded  and  con- 
Terging  towards  the  apex;  disk  transversely  excaTated,  the 
sulcation  in  the  male  more  broadly  and  deeply  excavated  on  the 
middle  disk.  Elytra  narrowly  obloug,  slightly  dilated  posteriorly, 
very  finely  punctured. 

Separated  homJ^niffrotcutata  by  the  flaTOUs  seutellum  and  by 
the  thoracic  sulcation  extending  entirely  across  the  disk;  the 
apical  abdominal  segment  in  the  female  is  also  diffbrently  formed. 

19.  AvLACopaoBA  MtoROB0UTATA«  Aagttste  oUonga,  postice  psuUo 
amplista,  ooiiYexs»  flava,  nitida,  pectore^  abdomine  acuteUoque  nigiis; 
thorace  transrerso,  disci  medio  trsasferaim  ezcsTEto,  soloo  atrinqae 

abhreviato ;  clytris  tcnuiter  punctaUs.    Long.  3  lin. 
Mas.  Thoracis  stdco  profuiule  imprrsno  ;  abdominis  aegmeutO  sniUtri- 
lobato,  lobo  iotermedio  profunde  excavato. 
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Fkhl  Abdomiait  aegmento  anali  apioe  roluiidato,  medio  pvoeettn  ob-> 
longo  retrorsum  produeto  armato ;  pygidio  Apice  emtrgbnto. 

Hab.  Gilolo  ;  Amboyna  (^Wallace), 

AnteoDs  filiform.  Thorax  nearly  twice  as  broad  m  long ;  sides 
parallel  from  the  base  to  bejond  the  middle ;  disk  conyex,  deeply 
impressed  with  a  laige  transreneexeaTation,  which  terminates  on 
either  side  some  distance  before  reachin  i;  tlio  lateral  margin ;  this 
excavation  is  less  deeply  impressed  in  the  female ;  in  this  sex  on 
dther  side,  between  the  ezoaTation  and  the  lateral  border,  is  a 
small  f oTea.  Elytra  oblong,  dilated  posteriorly,  oonyex,  finely 
and  rather  eloeely  punetored. 

20.  AubACOPHOBA.  Wallacii.  SubeUmgato-ovatSypottice  ampliaU, 
conveit*  flava,  iutida»  peetoce  abdomineque  nigrisj  tcutello  femoribus- 
que  posticis  quatuor  nigro-piceis ;  thorace  tnuis?enim  aukato;  Aj» 

ttit  subnitidis,  minute  punctatis.    Long.  4  lin. 
Mas.  Thoracis  sula>  medio  profunde  excavato;  antennia  filiformibus, 

articulo  prirao  sat  valde  mrrassato ;  abdominis  ^egmeuto  anali  tri" 

iobtito,  lobo  intermedio  ol)lori<ro,  profunde  excavate. 
Fam.  AbdoiDinis  ><e^ento  auah  apice  emarginato,  incisura  tranaverao- 

quadrata,  basi  angulato-producta. 

Hah.  TimOT  (Wallace). 

Antennas  filiform,  aLout  four  fifths  the  length  of  tho  body, 
basal  joint  etronglj  thickened  in  the  male;  anterior  half  of 
labmm  nigro-piceoiis.  Thorax  nearly  twice  as  broad  as  h)ng; 
sides  more  or  less  distinctly  sinuate  and  slightly  diver^n'no;  from 
the  base  to  beyond  the  middle,  thence  obliquely  rounded  towards 
the  apex  ;  upper  surface  finely  but  distinctly  punctured  on  the 
sides,  impressed  across  tlio  middle  with  a  nearly  straight  trans- 
verse sulcation,  whicli  is  of  nearly  equal  depth  for  its  whole  courtje 
iu  the  female,  hut  \s  liich  is  much  broodier  and  more  deeply  exca- 
vated on  the  middle  disk  in  lliu  male.  Elytra  subuitidoua,  not 
distinctly  excavated  below  the  basilar  space,  minutely  punctured. 

This  insect  in  coloration  closely  resembles  A.  similis,  but 
the  four  posterior  thighs  alone  are  nigro-piceous,  the  middle  disk 
of  the  thorax  is  more  deeply  excavated  in  the  male,  and  the 
emargination  at  the  apex  of  the  abdomen  in  the  female  is  of  an 
entirely  different  form.  I  only  know  three  specimens,  two  males 
and  one  female,  all  £rom  Timor. 

21.  AuLACOPnoBA  coRNUTA,  5rt/y,  Cf'sf.  Flit.  ii.  p.  445. 
Obboga,  postice  paullo  ampUata,  convexa*  flava,  labro,  pectore  abdomi* 
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Deque  lu^.^ru;  thorace  traiuiversim  sulcato;  elytris  tcnuiter  punctatts. 

Long.  'A\-4  lin. 
Var.  A.  Klv  tris  nigro-piceis,  angfiiste  flavo-Hmbatis. 
A.  robusta,  Ducic.  Notes  Leyd.  Mus.  vi.  p.  1-4. 

Mas.  Anteanarum  articulo  basali  incrassato,  intus  compresso,  carinato ; 

faacie  ntrinque  infra  anteDOM  tuberculo  cou  prcgso,  aubconicu,  medio- 

que  laniroa  brevi,  pube  nigro  dreumdaU*  instnicta ;  telo  apioe  hattato ; 

abdominis  t^mento  anali  trilobato,  lobo  intMmedio  profunde  longi- 

tudinaliter  tulcato. 
J'bm.  Abdominis  segmento  anali  late  eoncavo-einarginato,  emaiigina^ 

tionis  medio  dente  brovi  instructo. 

Hob.  Assam  ;  Siam  (Moukof)  ;  Celi  bcs ;  Ceram ;  Timor ;  Sulu 
Islands ;  Floras  {WaUaee)  ;  Tsr.  A,  Wagaiou  {WaUace);  New 
Guinea  (v.  Botenherg). 

Antenns  filiform.  Thorax  twice  as  broad  as  long;  sides 
xoiinded,  nearly  straight  at  the  base;  upper  surface  deeply 
grooTed  just  behind  the  middle,  the  sulcation  nearly  sfraight. 
Elytra  oblong,  slightly  dilated  posteriorly,  convex,  not  depressed 
below  tbe  basilar  space,  finely  punctured. 

Var,  A  at  first  sight  is  very  dissimilar  to  the  type,  and  has 
been  described  by  M.  Dnvivier  as  a  separate  species ;  it  agrees, 
however,  so  closely  in  structural  characters  that  I  cannot  but 
place  it  under  the  same  specific  head. 

22.  AuLACOPHORi.POTBrcoLLis,  Kuster,  K'df.  Em.XTLVVLX.  p.  100. 
Oblong:^,  pnstitH*  panllo  nmpliata,  conrexa,  flava,  nitida,  ]iertorp  abdomi- 

nequ',^  (  ano  cxceptoj  nigris  ;  thoracc  trausvcrsim  sulcatct,  si;!ro  medio 
auguiuto,  wagis  fortiter  excavate ;  elytris  tenuissime  punctatis. 
Long.  3-3 A  lin. 

Mm.  Antennanitn  articulo  basali  incrassato;  thoracis  sulco  medio  ampliato 
et  profunde  excavate  et  margine  postico  utriuque  tuberculo  conico  in- 
ttrueto ;  sbdomfaiis  i^;awDto  snili  trilobsto,  lobo  intermedio  obiongo, 
profunde  kmgitndinaliter  eoneavo. 

.^n.  Abdominis  segmento  anali  apioe  breviter  tianato ;  disco  utrinqos 
concavo-exoavato,  pygidio  apioe  emaij^nato. 

Meib.  Southern  Europe ;  Northern  Africa  j  India. 

The  peculiar  sculpture  of  tbe  thorax,  combined  with  the  form 
of  the  anal  segment  of  the  abdomen  in  either  sex,  will  distiDgaiBb 
this  species  at  once  from  its  oongmierB. 

23.  AvLACOPHOBA  8IMILI8,  OUv,  Ent,  vi.  p.  624,  pi.  2.  f.  23. 
A.  femoi«lis«  Ifolwil.  BWd.  Ent.  1857,  p.  3/. 

Elongato-ovata,  pottice  ampliata,  ilava^  nitida,  pectore  abdomineque 
(ano  flavo  plerumque  exoepto)  nigritf  pedibus  poitids  qnatuor  plus 
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minusve  nigris;  tlionir-t-  transvcrsim  sulcato,  sulco  medio  aiauatOj 
elytris  tenuiter  sat  crebre  punctaUs.    Long.  3-3^  iin. 
Var.  A.  Pcdibua  flavis. 

Rbapbidopalpa  fUvipes,  Jac.  Notes  Leyden  Mus,  r.  p.  202. 

JTm.  Thmcit  sako  timirenn  mefio  pfofiiiid«  exevnXoi  abdominw 

•egmento  aaali  trilo1>ito>  Idbo  intmnedio  oUongo,  profunda  lon^toi* 

dinilitcr  excsTtlow 
l^rni.  AbdoninU  t^inieato  anafi  bilobatiH  lobb  isoimTii. 

Sab.  Manteliiirift;  Japan  ;  Northera  Indian  Cliina;  Caatoo; 
Coebm  China ;  Malaj  Archipelago. 

The  male  of  the  preeent  apedea  ia  veiy  rimilar  in  farm  and  m 
the  structure  of  the  anal  abdominal  aegmeot  to  the  aame  aex 
of  A,  JiweicolU$  and  of  A*  abdominalis ;  the  fonr  hinder  lega  are 
usually  stained  more  orleaawith  nigro-pioeona,  although  in  aome 
specimens  from  Canton  thej  aie  entirely  flaTous;  it  may  be 
known,  however,  by  the  thorax  being  leas  deeply  excavated.  The 
female  is  at  once  distinguished  by  the  deeply  bilobate  anal  segment 
of  the  abdomen. 

This  species  is  very  widely  spread,  and  is  oflen  confounded  in 
collections  with  A.  coffees,  Homst. 

24.  AuLACOPHORATBTRASPiLOTA.  £ioDgato-«vata,  postice ampliats, 

pnllitle  flava,  nitida  ;  pertore  abdomineqne  ni^ri?? ;  thorare  bterilni^^ 
rotundatis,  basi  fere  ret  t is,  disco  transversiin  sulcatoj  elytris  tenuiter 
piinrtatis,  utrisque  |  iiik  to  snhbasali  maculaque  tnuksvma  pone 
iriediutn,  nigris.    Long.  '2^  lin. 

Mas.  Abdominis  segmento  anali  trilobato,  lobo  intermediu  ublongo^ 
profonde  CQncavo* 

Fatm.  Abdominis  segmento  anali  a|noe  obtnae  tnmcato. 

ffah*  Batchian;  Amboina;  QQolo  {WaUaee), 

Antennas  filiform,  equal  to  tlie  body  in  length  in  the  male. 
Thorax  about  one  half  broader  than  long ;  sides  rounded,  nearly 
straight  from  the  base  to  beyond  the  middle ;  disk  rather  deeply 
tranBversely  sulcate.  Elytra  finely  but  distinctly  punctured; 
each  elytron  with  a  small  round  spot  immediately  below  the 
midille  of  the  basal  margin,  together  with  a  second,  traua verse, 
placed  obliquely  a  bhort  distance  below  the  middle,  black. 

25.  AuLACo p  H  oRA  ocTOMACULATA .  Late  ovstSt  potdce  ampliata,  con- 
Tcxa,  pallide  flava,  nitida ;  pectore  abdoroinisque  segmentorum  macolia 
(his  triseriatim  dispositis)  nigris;  thorace  lateribus a  basi  fere  ad  apicem 
subrecti«  aTi«»i!lts  Rcutii,  disco  utrinquc  tranjiversira  excavate ;  elytris 
tenuiter  sed  di^t  nt  r(  ]»iinctatis  ;  utrisque  maculis  quatuor  (2»  2  traus- 
vcraim  dispositis)  nif^ns.    Long.  3  lin. 
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;  Mas.  AlKlominis  scgmento  anali  trilobato>  lobo  intermedio  oblongo- 
quadnito,  luucavo. 
Fctm.  Abilumiuis  segmcnto  anali  apice  obtugo. 
Hah.  Northern  ludia. 

Eyes  black,  vertex  with  two  small  piceous  spots,  sometimes 
obsolete;  antennae  filiform.  Thorax  about  one  half  broader  than 
long ;  sides  slightly  diverging,  and  alxiK^st  straight  from  the  base 

nearly  to  the  a])cx  ;  the  anterior  :iiid  l  usterior  aiin;lc8  acute; 
upper  surface  broadly  and  deeply  excavated  trariBversely  on  either 
sidi,  Lhe  excavation  exteudin*^  nearly  across  the  eiitiro  disk. 
Elytra  sub(juadrate-ovatc,  dilated  pot^teriorly  ;  moderately  convex, 
distinctly  but  nut  very  cloBely  punctured  ;  each  elytron  with  four 
large  black  patches,  placed  obliquely  iu  pairf,  two  at  the  b;ise  and 
two  below  the  middle ;  of  the  upper  pair  the  first,  near  the 
suture,  is  attached  to  the  basal  margin,  the  otlier  is  placed  just 
below  the  humeral  callus;  the  outer  one  of  the  lower  pair  is 
attached  to  the  lateral  margin. 

26.  AuirACOPHORA  KXCAYATA.  OUongo-oviita,  poatice  pmllo  am* 
pliata,  flavH,  nitida;  thoracU  disco  tat  profande  exeavato;  elytris 
subnitidis,  tenuiter  subcrebre  punctatii,  nigrO'Cjaneis  $  tibiis  apice 
tarsisqiie  infaacatis.    Loog.  4^-6  lin. 

Mas.  Abdominis  Rpptncnto  nnnii  profunde  trilohato,  lobo  intennedio 
nlteris  paidlo  longiore,  oblonj^o,  apice  truucatu,  concave. 

Fa  m.  Abdomiois  segmento  anali  bilobato^  lobis  apice  incurvatis,  pygidio 
apice  augulato-emargioato. 

Hab.  India. 

Antenna)  filiform.  Thorax  about  one  half  broader  than  long; 
Bides  nearly  parallel  and  slightly  sinuate  from  the  base  nearly  to 
the  npex  ;  middle  disk  deejdy  excavated  transversely,  the  hinder 
margin  of  the  excavation  obsoletely  tri^inuntc.  Elytra  finely 
punctured. 

Nearly  allied  to  A.  impressa,  Fabr.,  ita  thorax  less  deeply  ex- 
cavated, the  excavation  different  in  form,  tlio  elytra  UllicolorouS) 
and  the  under  surface  of  the  body  entirely  ilavous. 

27.  AVLAOOPHOBA  COFFM,  Scmtt.  Scirijt.  JSerL  Qes.  viii. 
1788,  p.  5,  t.  i.  f.  7. 

Aiilacophora  varians,  var.  B  7,  Chapuis,  Ann,  Soc.  Ent.  Belg.  t.  xix.  \\.  c. 
Subelongata,  pottice  paullo  ampliata,  eomrexa*  tordide  flava,  nitida; 

oeulia  magnis;  pectore,  abdonme  pedibutqiie  nigria,  vatice  plna 

minaive*  dypd  margine  aotice  labroque  nigro-piceis;  acatello  pieeo ; 

thoraoe  lw?i,  lat  piofiinde  tranavenim  sulcato ;  eljtria  ninata  pun^ 

tatia«  cabnitidia.  Long.  3^-4  lis. 
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Var.  A.  Pedibus  anticis  flavi*. 

Mas.  Abdominia  Mgm«nto  aiwli  trilobato,  lobo  intanedio  qajidniU»». 

piano. 

Feem.  Abtlominis  segmcnto  anali  integro,  obtuso. 

J/ab.  Java ;  Sumatra;  Pbilippioe Islands  j  Tondano;  Tringano; 
Camhoclia;  India, 

Aiitennir  filiform,  equal  to  tlie  body  in  length  ia  the  malo, 
rather  phorter  \n  the  female ;  anterior  inargiu  of  cljpeus,  together 
with  the  entire  labrum,  nigro-piceous ;  vertex  also  Btained 
more  or  lens  with  the  same  colour.  Thorax  about  one  half 
broader  than  long;  sides  very  slightly  diverging  and  obsoleteiy 
sinuate  from  the  base  to  beyond  the  miihlle,  thence  converging 
and  slightly  rounded  towards  the  aj)cx  ;  disk  smooth,  deeply  im- 
pressed transversely  immediately  behind  the  middle,  the  sulcation 
nearly  straight.  Elytra  convex,  not  excftTated  below  the  basilar 
Bpace^  minately  panctured. 

Thia  fipecies  closely  resembles  A.  hicolor  in  general  form  and  in 
the  structure  of  the  anal  s^tnent  of  the  abdomen  in  both  sexes; 
in  addition,  however,  to  the  uniform  coloration  of  the  elytra,  the 
nigro-piceous  labrum  and  anterior  margin  of  the  djpeua  wiU 
separate  it  £roni  all  the  rarieties  of  that  ipeciea. 

28.  AiTLACOPHOKA.  BICOLOB,  Wbher,  Obt,  1801,  p.  56; 
Fair,  Sygt.  SI.  i.  p.  482. 

SnbeloDgata,  postice  panllo  ampUata,  eoowsa,  nigra,  nitidat  captte, 
thonee  a«atel]o(|iie  iUTb  ant  fulvis;  pedibus  aoticit  femoribusqu* 
interme^it  sordide  flavit,  plus  minnsve  pieeo  tinctit;  elytris  opacub 
mgntf  naenk  parva  basali  apieeque  fulvis.   lioag.  4-^  lia* 

Var.  A.  Corpore  subtus  toto  fillvo. 

Var.  B.  Elytris  nigris,  api(»  tnarginibus  Istsrali  et  sutnrsli  et  interdom 

fascia  intcmipta  prope  medium  fuh  is. 
Var.  C.  Elytris  rufo-fulvis,  dimidio  apieali  et  ntrisque  mnrnlis  fhinbiia  ' 

infra  bnsni,  nif^ris ;  pedibus  anticis  quatuor  fere  lolis  sordule  tulvis. 
Var.  D.  Elytris  fulvis,  utrisque  mficiilis  transversis  irreguliiribus  duubus, 

una  ad  basin,  altera  vix  pone  medium  pusitis,  uigris;  pedibua  ut  in  typo. 
Var.  £.  Elytris  flavis  aut  fulvis,  utrisque  macnlit  duabus,  infra  basin 

trsasventSB  positis«  fasdaqoe  tiaiisvena  viz  pone  atedittni,  ntrinqoe 

sbbiefiata*  BiBna* 
Aabcopboffa  seznoiata,  Clspnif^  Atm»  Soe,  Sni,  Biff,  t  zix.  p»  e. 
Vsr.F.  Coipofe  Havo^  oeulis  nigris. 
Ysr.  6.  Minor ;  corpore  llavo,  elytris  nitidis. 

3fa$.  Abd«NDiBis  segmentu  aoali  trilobato^  lobo  intsrmedio  quadrato^ 

leviter  concave. 
Fotm.  Abdominis  segmento  aoali  iategro^  obtuso. 

2» 
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Mah.  Type,  Sumatra,  Java;  rar.  A,  Celebes,  Gilolo,  Floras ; 
W.  B,  0,  and  P,  Java;  var.  £,  Java^  Fhilippines,  Lombock; 
▼ar.  F,  Ceylon ;  yar.  G,  Celebes. 

The  above  specice  is  very  nearly  allied  to  A.  coffecd^  Hornst., 
agreeing  closely  in  form  and  structural  characters.  The  head  ia 
tbe  mole  of  the  present  insect  is  narrow  and  the  eyes  are  larger  and 
more  prominent,  and  the  apical  sur&ce  of  the  intermediate  lobe 
of  the  anal  segment  of  the  abdomen  is  slightly  concave  instead 
of  plane.  A.  hicolor^  however,  although  extremely  variable  ia 
coloration,  always  baa  the  lower  edge  of  the  clypeus  and  the 
entire  labrum  concolorous  with  tbe  upper  face ;  ia  A,  e^fftm,  on 
tbe  ooDtraiy,  these  parts  are  nigro^piceoua  or  black. 

29.  AvLAcoPHOBA  moBrvBSTifl,  Bo%9d,  Toy,  derAtirol.  p.  548. 

Svbdongata,  postice  pauUo  ampliata,  oonven,  fulva»  nitida;  tibiit  apicc, 
tarns  antennsramque  articulia  intermediis  piceit  $  abdomine  elytrisque 
nigria»  bit  aeneo  tiaetis;  thocace  lateribus  a  ban  fere  ad  ajucem 
rectia,  disco  sat  fortiter  tranavertim  sulcato^  suico  ntrinque  nsgis 
diatinctc  impreaao.  Long.  3^  lin. 

Ma9.  Abdomiois  aegmeato  aoali  trilobsto,  lobo  iatennedio  aUeria  lon- 
giorc,  transverse' quadrate,  piano,  i^ce  tnuicato. 

i/a&.        Islands,  a  single  specimen. 

Antenns  nearly  equal  to  the  body  in  length,  slender,  filiform. 
Thorax  nearly  twice  as  broad  as  long ;  ^'n\en  straight  and  paralleli 
obliquely  converging  near  tbe  apex.  Elytra  narrowly  oblong, 
slightly  dilated  posteriorly,  conTex,  distinctly  punctured.  Ex- 
treme apex  of  the  abdomen  pieeoua. 

90.  AULACOPHORA  DowMBSt.  Ovata,  poatict  amplitts,  nigra,  nitida, 
capita*  thoraoe,  aoutello  pedibnaqiie  flavia;  tboraee  lateribus  ante 
medium  obtnae  aagulatia,  diaco  modiee  traaaveraim  attlcato;  elytria 
tenuiter  punctstii^  plaga  magna  1iaaali«  trigonata,  communi,  flava. 

Long.  2|-3  Un. 

Mas.  Abduminis  aegmcnto  sasli  trilobato, lobo intennedio  late obloago* 

quadrato,  ])lano. 
Fccm.  Abdomiuis  scgmcuto  auali  apice  sinuato. 

J£ab.  India,  Bombay  (Dr.  Ezra  Dotones). 

Antennae  filiform.  Thorax  about  one  half  broader  than  long; 
sides  obtusely  angulate  before  the  middle,  nearly  straight  pos- 
teriorly ;  upper  surface  transversely  sulcate,  tbe  sulcation  lees 
deeply  impressed  than  in  most  other  species  of  the  genus. 
Elytra  dilated  posteriorly,  moderately  comrex,  rery  finely  punc- 
tured. 
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In  tihe  two  specimeiis  1)efoie  me  the  flaroiis  pfttch  on  tho  eljtm 
Taries  in  extent. 

31.  AuLACOPBOEA  ANTKNNATA.  Angiule  owatt,  postice  ampliatay 
oonTttu,  Tofo-fQlvs,  nitida ;  antennu  llavw,  pectore  iiria»  pedibuique 

piceis;  elytriscoaTexi%  infra  basin  prop€  sutuiamtiMiisveraiuaccaTaCMy 
nigria,  teaoiatime  punctatiis  thonet  Imwu  Mt  profande  tmurenim 
•ulcato.   Long.  4-4  ^  lin. 

Mas.  Antennanim  articnlo  ultimo  incrassato,  apice  oblique  sinuato* 
emarginato,  deutc  acuto  nrttinto  :  nlnloiuluis  articulo  anali  tnlobato^ 
lobo  interinedio  trau'^verso  (^luulr \ti>.  disco  concavo. 

Foan.  Anteimartini  articulo  uliiiuu  uun  incras&ato,  abdominis  segmento 
anali  late  tritncato,  obsolete  siuuato. 

Var.  A.  Pedilrat  ftilfit. 

Sab.  Java;  Singapore;  Borneo,  Sarawak  (JFaWacc). 

Antennse  filiform,  the  apical  joiut  in  the  male  thickened,  its 
apex  obliquely  cinarginate  and  armed  with  a  short  acute  tooth  ; 
labrum  and  mouth  concolorous  with  the  upper  face.  Thorax 
nearly  twice  as  broad  a.s  lon<j ;  sides  nearly  straight  and  very 
slightly  diverging  from  the  base  to  just  beyond  the  middle,  thence 
obliquely  convergiog  towards  the  apex,  anterior  angle  obliquely 
truncate,  armed  laterallj  with  a  small  obtuse  tooth ;  upper 
surface  smooth,  with  a  few  scattered  punctures  on  either  side 
behiini  the  anterior  angle;  transverse  groove  nearly  straigbl^ 
deeply  impressed.  Elytra  dilated  posteriorly,  convex,  transversely 
excavated  below  the  basilar  spacCj  miuutely  but  not  closely 
punctured. 

32.  AuLACOpnoHA  LUTFTcoRxrs,  JFabr, 

Late  ovata,  postice  ami)iiata,  thorace  sat  profunda  transvcrsim  sulcato, 
lateribu8  ubiiisc  rotutulatis  ;  elytris  tenuiissime  punctatis.    Long.  4  lin. 

Var.  A.  Nigra,  nituia ;  thoracis  lateribus  angustis  antennisque  pallida 
flavis  f  elytris  rufis,  apice  nigris ;  tarsis  interdum  rufo-picei«. 

Tar.  B.  Tlionda  lateribtii  disco  conooloribiis,  eaetefit  nt  in  m.  A. 

Qahtiica  Intdeomis,  Fahr,  SjfH,  £1.  L  p.  482. 

Var.  C.  Etytris  to^  nifis,  oetm  ut  in  varr.  A  el  R 

Anlacophom  alniplifiipeiuiis>  Ckirk,  Jim.  ^  Mag*  Niti,  Jiul.  aer.  3,  i?. 
1865,  p.  145. 

V  ir  0.  Nigra,  anteimia  (baai  ezceplw)  pallide  flavia. 

Var.  £.  Tote  llava. 

Mas.  Antennanim  articulo  ultimo  incrassato,  apice  emarginato  ;  n^nlo- 
minis  se^Mpcnti  nw.ilh  lobo  intermedio  plan(>,  transverso-quadrato 
angulis  anticia  obtusia* 


Digitized  by  Google 


22  MS.  J.  8.  BAXX  OK  SOME  SPECIES  OF  OALEQUCIK^. 


Finn.  Abdominis  aegmento  antli  tmuverrim  emargiuatOt  trilobiito«  lobo 
intcrraedio  brevi.  tranctto»  lobil  latenlibuttubactttts,  apiee  ineurfctii. 

.Ho^.  Malaj Peninsula,  Singapore,  Penang,  Tringano,  Malacca; 
Borneo,  Sarawak  j  Sumatra  (Wkllaee)* 

This  Tariable  insect  in  point  of  coloration  is,  owing  to  the 
•dilated  apical  joint  of  its  antenns  in  the  male  and  to  the  peculiar 
emargination  of  the  anal  segment  of  the  abdomen  in  the  female, 
one  of  the  best  defined  species  of  the  genus ;  the  formation  of 
the  anal  segment  of  the  abdomen  will  at  once  distingniah  the  latter 
sex  from  all  others  known  to  me  of  the  geuna.  ^ulocopkorn 
ontennata^  described  in  the  present  paper,  is  the  only  insect  with 
which  the  male  can  be  confounded ;  in  the  male  of  ^.  anfennata 
the  body  is  larger  and  narrower,  the  dUated  apical  joint  of  its 
anteunn  is  differently  notched  at  the  apex,  and  the  intermediate 
lobe  of  the  anal  segment  is  concave,  not  plane  as  in  A.  luieieorttii. 
The  apical  segment  of  the  abdomen  in  the  female  of  A*  anU»' 
nafa  is  not  emarginate. 

S3.  AuLACOPHOKA  Stbvbmsi.  Angustc  ovata,  eonvesa,palli(le.flavA, 
nitida,  scutello  nigio-pioeo,  ocuhs  nigria;  thoraoe  transversim  suleato; 
djtris  tenuiaaime  panetatiB,  baai  exttema,  autura,  apice,  nec  uoa  hnea 
aubmarginali,  a  bast  fere  ad  apiccm  extcnsa,  nigris.    Long.  d|-4  lio. 

Mas.  Antennarum  articiilis  d''-5"'  iDcrassatis ;  abdominis  segnento  anali 
trilobato,  lobo  intermcdio  oblongo-quadrato,  profundo  coiicavo. 

Fcnn.  Antcnnis  filifurmibus ;  abdominis  aegnieiito  aoaU  apice  sinuaU). 

ITab.  Ceylon  ;  India,  Dinapore. 

Pront  impressed  ou  cither  side  with  an  oval  fovea  in  the  male. 
Antenna?  in  the  same  sex  witli  the  sceond  joint  very  abort,  tur- 
binate, tiie  following  three  thickened ;  the  third  compressed,  tri- 
gouate,  its  antero-extfmal  angle  very  acute ;  the  fourth  moro 
strongly  thickened,  oblong-ovate ;  the  iifth  slightly  compressed, 
aubtrigonate,  its  outer  edge  armed  near  the  apex  with  a  short 
acute  tooth,  its  upper  surfiice  excavated. 

34..  AULACOPHORA.  DuBouLwi.   Angutte  obloaga,  pottice  paullo 

ampliata,  convexa,  flava  aut  fulva,  nitida,  cello  utrinque  nigro,  tibiisad 
apirem  t!irsi«que  nin;ro-piceis ;  thorace  trunsvcr.siin  suleato;  elytris 
tenuissuiie,  sut>crt'bre  ininctatis,  viridi-a;neis.    hou^.  .'^-^1  liu. 

Mas.  Antenuarum  articulis  tertio  ad  sextiim  ililiifjiris,  fronte  utritique 
intra  oculum  foveolaU ;  abdominis  segmeuto  auali  tniobalu,  iobu  in- 
termedio  oblongo-quadrato. 

JW.  Antennia  filifomibot  nigri«,  bail  folvia;  abdominia  tegmento 
aaali  apice  leviter  ainnato. 

Mah,  Western  Anstialia  (Buhouh^), 
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Upper  portioa  of  front  in  ike  mtiLe  imprasBed  just  witUn  tlie 
eye  with  a  large  round  foTea ;  antonniD  in  the  Mme  sex  entirely 
fleTons,tIie  second  joint  very  short,  moniliform,  the  third  thickened, 
suhtrigonate,  its  witeTo*extenial  angle  armed  with  a  long  acute 
tooth,  the  fourth  joint  strongly  thickened,  compressed  eztemallyi 
equal  in  length  to  the  third,  the  fifth  shorter  than  either  of  the 
preceding,  compressed  and  dilated  externally  at  the  base ;  an- 
tennas in  the  female  simple,  filiform.  Thorax  transverse,  trans- 
Tersely  solcate,  more  deeply  excavated  on  either  side  the  median 
line ;  its  surface  smooth,  impunetate ;  sides  nearly  straight  and 
parallel,  slightly  converging  anteriorly.  Elytra  narrowly  oblong, 
parallel,  very  finely  punctured. 

This  species  is  separated  from^.  $maragdipenm9^  Duv.  (piridi^ 
penmit,  (^p.),  by  the  dilated  joints  of  the  antemue  in  the  male 
sex. 

Females  of  whieh  the  mdls»  are  unknown  to  me. 

35.  AuLACOPHORA  lyicOLOE,  Jac.  Notes  Leyd,  Mus»  v.  p.  201. 
Ovata,  posticc  ampllata,  convexa,  flava,  nitida ;  thornce  sat  profunde 

transvenim  suicato  ;  elytris  iiif»  basin  tnuuvendiu  depreni^  tenaiter 
punctatis.    Long.  5  lio. 
F(£m.  Abilumiuis  segmeuto  anali  integro. 

JIab.  kSaleyer. 

Tliis  iuHect,  of  which  Mr.  Jacoby  has  kindly  sent  me  a  specimen, 
exactly  resembles  A.  Boisduoali  iu  size,  form,  and  sculpture,  only 
differing  in  the  uniform  flavour  coloration  of  the  whole  body  ; 
•whether  it  is  a  di.-<tinct  species  or  only  a  local  form  of  A.  Boisdu- 
vali  it  is  impo.^sible,  in  the  absenod  o£  the  male  (which  is  at 
present  uaknowu),  to  determine. 

36.  AuLACOPHOSA  iffiOROStoiTATA.  Aogittte  ovats,  poitioe  ampliata, 
iUva,  nitida;  pectote  abdomiueque  iugrit|  thoiace  trtoaveniai  sulcato, 
iolco  medio  subintemipto  s  elytris  sabaitidia,  tenuiter  punctatit, 
ntriiqae  pbga  basalt  tnunverta,  utrinque  abbieviata,  faaciaquc  pom 
medium,  interdum  ad  suturam  abbreviata,  nigris.    Long,  4-4^  lin. 

.   F<m.  Abdominis  segmento  anaii  apiee  integroi  obttuo. 

Sab,  Florea  (  Wallace), 

Antenna  nearly  three  fourths  the  length  of  the  body,  filiform. 
Thorax  nearly  twice  as  broad  aa  long ;  sides  nearly  straight  and 
slightly  diverging  from  the  base  to  beyond  the  middle,  thence 
conveiging  towards  the  apex ;  upper  surface  finely  but  distioctly 
punctured  on  either  side  iufronti  disk  deeply  sulcate  transversely, 
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the  tulcation  lets  deeply  impreased  in  its  middle.  BSljtrs  sub- 
nitidouB,  minutelj  punctured ;  on  each  elytron  are  several  fiunt 
longitudmal  Bnlcationa. 

37.  Allacophora  Lkwirii.  Anguste  ovata,  postice  anipliata,  coii- 
vexa,  rufo-fulva,  nititla;  abtlomine  nigro-picco;  thorace  vi\  pone 
medium  trmisveniiii  tulcato ;  elytrU  nigris,  infira  basia  non  escavatii* 
minute  punctatit.   Long.  31in. 

Fatm,  Abdominis  Mgrneoto  amdi  integro. 
Siah»  China,  Hongkong  {ZewU), 

Thorax  nearly  twice  as  broad  aa  long ;  sides  nearly  straight 
and  parallel  from  the  base  to  beyond  the  middle,  thence  convcrgi  n  g 
towards  the  apex ;  diak  amooth,  impressed  just  behind  the  middle 
with  a  nearly  straight  transrerse  suleation.  Elytra  not  depressed 
transversely  below  the  basilar  space,  minutely  punctured. 

At  first  sight  very  close  to  A,  nigrijpennii,  but  at  once  to  be 
known  by  the  different  coloration  of  the  under  surface  of  the 
body,  by  the  pale  legs,  and  by  the  absence  of  the  subbasilar  de- 
pression on  the  elytra.  Although  from  so  widely  different  a 
locality,  it  is  just  possible  that  this  insect  may  be  the  fsmale  of 
A*  ni^rivestUf  Boisd. 

38.  AuLACoriiORA  8F.MILIMBATA.  Anguste  oblongo-ovata,  convcxa, 
flava,  niti<!a;  antcnnis  (basi  excepti«),til)iis  apice  tarsisque  nij^to-piccis ; 
abdoiuiue  })iceo  tincto  ;  tborace  profnmli'  trnnsv  t  rsim  sulcato;  clytris 
convexis,  infra  basin  cxcavatis,  nign.s,  latidus,  huibu  suturali,  nec  non 
margine  externo,  his  ante  medium  obsoletis,  flavis.   Long.  3|  lin. 

Fern,  Abdominis  segmento  snsli  obtttto»  obiolete  vnuato. 
ffah.  New  G-uinea,  Dorey  (  WaUaee)* 

Antennae  slender,  filiform,  the  basal  joint  flavous.  Thorax 
nearly  twice  as  broad  as  long ;  sides  distinctly  angulate ;  disk 
transversely  impressed  with  a  deep  suleation,  which  is  rather 
more  Btrongly  excavated  on  either  side  the  median  line.    3'1\  ira 

oblon;]:,  slightly  dilated  posteriorly  ;  convex,  distinctly  excavated 
ou  the  siulure  below  the  ba;»ilar  space,  shiniu<,%  mipuuclute. 

39.  AuLACOPBOBA  DcviviBRl.  Aoguste  ovata,  postice  paullo  aai' 
pliata,  convexa,  flava,  nitida ;  pectore,  sbdomine  pedibusque  poste- 
lioribus  nigris,  anticis  pieeis ;  tborace  quam  longo  fere  duplo  latiore, 
trnnsversim  f^nlcato,  suleo  prope  msi^Dum  feie  obsoleto;  elytris 

minute  puuctatis.    Long.  4  lin. 
Yar.  A.  Tibiis  tarsisque  interinediiii  piceis. 

Fcem.  Abiluminis  segmento  anali apice  late  emarginato,  leviter  biaiauaUs 
Sab,  Java;  Makcca. 
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AntenxuB  'filiform ;  labram  (soneoloroas  witli  the  tipper  fhee. 
Thorax  nearly  twice  as  broad  as  loug ;  sides  nearly  striii^hD  aad 
parallel  from  the  base  to  beyond  the  middle,  thence  obliquely 
converging  towards  the  apex  ;  disk  transversely  excavated  across 
the  middle,  the  sulcation  nearly  obsolete  near  the  Literal  margin. 
Elytra  narrowly  oblong,  slightly  dilated  posteriorly,  convex,  not 
excavated  below  the  basilar  space,  minutely  punctured. 

40.  AvLACOFBOBA  BXCISA.  Orsts,  postice  ampliatst  eoBTexa,  fUra, 
nitidas  pectore  abdontineque  (hoc  apice  czcepto)  nigrii;  femoribtispos- 
ticts  qoatttor  piceo-nigris ;  thorace  sat  profonde  tmis?ertiia  sulctto  $ 
etytris  minute  punctsds.   Long.  3^  lin. 

Tsr.  A.  Antennis  extromim  pedibusqae  posticis  qaatiiMBigri%  pedibus 

flnticis  piceo  tinctis. 
Fam.  Abdominis  segmento  anali  apice  bilobato,  iobis  plaoifl,  ad  apicem 

incurvatis. 

Hab.  Celebes;  Floros ;  var.  A,  New  Quinea  (Wallace^. 

Anteniue  blender,  filitortii,  nearly  two  tlnVfl^?  the  length  of  tlie 
body,  the  outer  Imlf  Bli<^htly  staiijcd  with  {iiccous ;  labriini 
piceous.  Thorax  tr.insvorse  ;  sides  nearly  straight  and  parallel 
from  the  base  to  beyond  the  middle,  thenco  converging:  towards 
the  a])ex,  the  posterior  an^le  obtuse  ;  disk  deeply  impressed  across 
the  middle  with  a  transverse  groove.  Elytra  minutely,  but  not 
closely  punctured.  Apical  lobes  of  abdomen  plane,  separated  by 
a  broad  deep  incision. 

The  peculiar  form  of  tlie  apical  segment  of  tho  abdomen  in  the 
female  (the  only  sex  known  to  me)  will  at  onoe  separate  thia 
species  from  its  allies. 

41.  AoLACdi M  ORA  MouHOTl.  Aoguste  ovata,  postice  amplinta, 
convexa,  Ha'.:i,  nitidu  ;  pectore  abdominoque  iiiLms,  soutello  nicro- 
piceo ;  thoruce  sut  profuiidc  trausverjiiiu  suicutu  ;  eiytns  miuute  &ub- 
erebre  punctatis.   Long.  3  lin. 

FoM.  Abdominis  segmento  saaU  tiilobsto*  lobis  nqiiilongis;  intemedio 
spioe  enasrginato. 

Stib.  Cochin  China ;  Malacca. 

Antenns  slender,  filiform,  more  than  half  the  length  of  the 
body,  stained  with  piceons.  Thorax  transrerse;  sides  nearly 
straight  and  parallel &om  the  base  to  just  beyond  the  middle; 
disk  deeply  transrerselj  iulcate.  Elytra  minutely  punctured. 

The  above  insect,  of  wfaiefai  I  know  only  the  female,  agrees  with 
A.  luicicontu  in  the  anal  segment  of  its  abdomen  beiag  trilobate, 
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but  differs  in  the  narrower  fom  aad  ta  the  intermediate  anal 
lobe  being  nearly  equal  in  length  to  the  lateral  ones. 

42.  AuLACOPiiouA  cosTATiPENNis.  Ovntii,  posticc  aiupliata,  coiivcxa, 
rufo-fulva,  nitida;  tiiorucc  &at  piotunde  trauiiveraiui  sulcuto,  lutei  ibus 
angtUatis;  elytris  infra  buin  lefiter  trantTerrim  depre«is«  uigris, 
devato-Titbitia,  mtenpatiii  pimeUtii.  Lung.  3^  lin. 

Faem,  Abdomiiut  tegmento  aaali  apbe  obttuo. 

Sab.   ?    A  single  specimen,  my  collectiou. 

AntennaB  sleudor,  Bliforui.  Thorax  nearly  twice  as  broad  as 
long ;  sides  straight  and  diverging  from  the  ham  to  beyond  the 
middle,  thence  obliquely  converging  towards  the  apex;  disk  mi- 
nutely punctured  on  either  side,  deeply  transversely  sulcate. 
Elytra  broadly  ovate,  diluted  posteriorly, convex, slightly  depresncd 
transversely  below  the  basilar  epaco  ;  each  elytron  with  nine 
distinctly  elevated  longitudinal  costffi,  their  interspaces  minutely 
punctate. 

Nearly  allied  to  A.  Bafesi^  Jac,  and  A.  anchora,  Redt.  ;  its 
elytra  nitidoua,  entirely  black,  and  distinctly  depressed^below  the 
basilar  space. 

Genus  Pseudocophoba,  Jacohf. 
PsKiinocopHORA  BRUNNBA.    Ovata.  postice  auipliata,  vaidc  convcxa, 
palhdc  fulvo-picea,  nitida,  pectore,  abdomiue  pedibuique  posteriorihus 
quatuoriiigrig;thoracc  levitcr  trauaversim  aulcato,  lateribus  angulatisj 
elytris  disliucte  punctatis.    Long.  3  Un. 

Sah.  Celebes  {Wallace). 

Antennae  filiform.  Thorax  rather  more  than  one  half  broader 
than  long;  sides  distinctly  iwidaeed  and  auf^ulate  before  the 
middle;  disk  impressed  trauhversely  with  a  shallow  suication. 
Elytra  broadly  oblong-ovate,  dilated  posteriorly,  convex,  distinctly 
punctured,  tiie  puncturing  nearly  obsolete  on  the  hinder  dii>k. 

In  the  typical  species  of  the  genus,  as  well  an  in  tho  present 
one,  the  prosternum  is  distinct  and  uearly  equal  in  height  to  tbe 
cox» ;  this  character  is  not  mentioned  by  Mr.  Jacoby. 

Genus  Pabidxa. 

Corjws  ovatnm,  postioe  ampliatun.  Oegprnt  exwitum;  wudk  K)Coiidati% 
int^rit;  antemu*  filiformibos.  Tkmrtm  tmasrenooqiuulratiiSr  done 
tnutveniaii  iulcatua.  Efytronm  ep^plmra  ■  biai  ad  medium  extenaa. 
Fkkt  vmplwea;  UtiU  vgiet  tpiaa  brevi  armatit ;  twrmapottieit  articalo 
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biaeK  «d  duo*  aeqnentes  aeqniknigo ;  ungmetdU  appendicalatit.  iVo- 
•#«niiHi  eoick  intids  ooeoltum  i  «Mwf siiiKf  antMui  qiertia. 

Type  Paridea  tharaeica. 

Closely  resembling  Aulacophora  in  general  form,  sepmted  bj 
the  prolonged  elytral  epipleura  and  by  the  appendicalated  daws. 

Pariosa  tbobacica.    0?ata,  postice  ampliata,  convexa,  4afit 

nitida ;  pec  to  re  abdominisque  tnaculis  nigris ;  capita  thoracf  que  rufo- 
fulvia;  antctmis  (  hn«i  o\rcptis)iiigro-pict'is;  thoraoc  qiiam  loniro  Intiore, 
lateribus  fere  parailelis,  smuiitis, tlUco  profuiule  trnn'sversim  c  \r.i\ato  ; 
elvtria  tenuiterse<l  tlistinctt;  puuctatis,  utrisque  plai^'a  basalt  sul  rijtuu- 
(kUa,  altcraque  poue  medium,  transvcrb^i,  nigris.  Loug.  2^  Im. 
Fcem.  Abdominis  itegmuuta  auali  iiitegro,  obtuso. 

JUab.  India. 

Anteunse  rather  Blender,  filiform.  Thorax  about  one  fourth 
broader  than  lonrj ;  Bides  parallel  and  rather  deeply  sinuate  from 
the  base  to  bejuiid  the  middle,  very  slightly  dilated  before  the 
latter  ;  dij<k  smooth,  broadly  aud  deeply  excavated  transversely, 
more  dee])ly  excavated  on  either  side.  Elytra  dilated  posteriorly, 
finely  but  di»tiiietly  punctured.  Abdominal  segments  stained 
mih  black  on  either  side. 

Genus  JSjsidejl,  Bait/. 

^MDBA  7ACIALI8*  Eloogals,  flsTo4iilva,  Ditida;  thorace  laevi,  disco 
leviter  transversim  eieavato;  latcribus  a  baai  ad  ultra  medium  diver- 
gcntibu»,  hinc  ad  apiceni  rotundato-convergcntibus ;  elytris  pw^H^lifi 
puncto  liumcrali  suturaqiu'  Imsi,  nigris.    Long.  4  Hn. 

Mas.  Facie  mfra  antennas  i  niuna  transversa  trigonata,  antroi  sum  jtro- 
tiutU  arniata;  clypco  tIuli^v(  ^so,  tumido,  apice  supehori  hispiuoso} 
autcnnaiuui  urLicuiu  tcitio  subtas  emargiuato. 

Mnh.  Cevlou. 

CiypeuB  in  the  male  transversely  swollen,  its  anterior  border 
emargiuate,  its  upper  edge  free,  bispinose  j  face  b»  low  the  antenuie 
armed  v  ith  a  large,  transverse,  horizontal,  triangular  j)late,  its 
apex  acute ;  antenna)  in  the  same  sex  robu.st,  the  third  juiut  sinuate 
beneath.  Thcrax  about  one  half  broade  r  than  long  ;  Hides  straight 
and  diverging  from  the  base  to  beyond  the  middle,  thence  coa- 
Teigiog  towards  the  apex.   Elytra  finely  punctured. 


Digitized  by  Google 


28 


MB.  W.  F.  KIBBY  OK  GEHTEBA  AKD  SPECIES 


A  SynopsiB  of  the  Genera  of  the  Ckahididm,  Subfamiljr  ^Ewha- 
riruB ;  with  DeBcriptions  of  several  new  Genera  and  SpecieB 
of  Chaleididm  and  Xmthrtdmida,  Bj  W*  F.  Kibbt* 
Assifltaat  in  the  Zoological  Department^  BritiBh  Museum. 
(Communicated  bj  Dr.  J.  MmiiB,  F.L.S.) 

[Sead  17th  June,  1866.] 
(Platk  L) 

Sjfnopsu  of  the  Genera  (j/'Eacharinffi. 

I  have  here  attempted  to  give  a  generic  revision  of  the  sub- 
family Mtekarina,  which  includes  some  of  the  most  beautiful 
and  remarkable  species  of  the  Chalcidid».  With  few  exceptions, 
the  species  are  eztra-iBuropean,  and  appear  to  be  most  numerous 
in  Tropical  America  and  AuBtralia.  The  speeiee  in  the  BritiBh 
Museum  represent  at  least  fifteen  well-marked  genera,  of  which 
only  ten  have  been  preTionsly  characterised.  I  have  selected 
only  the  most  salient  characters  of  each  genus  ;  for  minute  and 
detailed  characters  are  unnecessary  in  the  present  imperfect 
state  of  our  knowledge  of  the  subfamily* 

The  Eucharins  are  large,  Btroogly-sculptured,metallio-coloured 
Chalcididn ;  the  abdomen  is  always  more  or  less  petiolated,  and 
is  frequently  raised  and  compressed,  giving  the  insects  some 
resemblance  to  the  Cynipidn.  From  the  Perila^inm,  to  which 
they  have  some  resemblance^  they  may  be  distinguished  by  the 
longer  petiole,  the  absence  of  the  stigmatic  nenrule,  Ac 

Liit  <jf  Omera  qf  Eucharin»,  i0tV&  indieaiion  of  !Iipe$,  and 

ekarucien  qfnew  Genera, 

1.  EucHABis,  Lair.f 
SUt.  Nat,  Crust.  Ins,  xiii.  p.  210  (1805). 

Tfpe,  Ctuips  ADSCENDENS,  Fnhr. 

Cynips  adsccndcns,  Fabr.  Mant.  Ins.  i.  p.  251.  n.  1  (1787). 

Eucharis  Koilari,  Fortt,  Verk,  Ver*  Mhmnl,  xvi.  p.  91.  n.  25 
(1859). 

Details :  We^^,  Thee,  JEnt  Oxon,  pi.  xxviii.  f.  15,  a-d  (1874). 
Hob,  Europe. 

Panzer  (Faun.  Germ.  Heft  88,  pi.  10)  represents  the  legs  as 
yellow,  saying  only  "  antenme  tarsoramque  unguis  nigre ; "  and 
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his  imect  ihra  appears  to  differ  from  that  of  Fsbricius,  who  mys 
*  pedes  pallide  femoribua  bad  uigris."  Porster  regarded  them  as 
distinct;  and  as  Fabriciiis  merelj  gave  a  brief  diagnosis  in  his 
BpA,  Pies.  p.  157,  and  this  apparently  founded  on  Panzer's 
figure,  Eorstor  was  not  nnnaturally  misled  into  redeseribing  and 
fenaming  the  Fabrician  instead  of  the  Pansenan  insect 

2.  OnxsBMA,  Cameron, 
Biol  Oentr.-Amer^  Bym.  p.  lOi  (1884). 

Type,  OsAnif  A.  nATins,  Cam, 
Oraaema  stramineipes,  Cam.  I,    p.  105  (1884). 
OrasemaiiaTipes,  Cam.  o/>.  eit.  pi.  t.  figs.  20, 20  49-0,  pi.  vi.  figs. 

18, 18  a-e  (1884). 
Sfab,  Panama. 

There  seems  to  be  some  error  about  this  species,  as  the  descrip- 
tion does  not  well  agree  with  the  figure.  Judging  by  the  figure, 
I  would  refer  Eueharis  festiva,  Fabr.,  E.  rapo,  Walk.,  and 
Schtzaipidia  maculata,  Westw.,  to  this  genus.  All  these  aro 
South-American  iusects. 

8.  Tbicobtna,  gen.  nov. 

Male,  Antemus  ll-j<»nted,  thicky  monilifonn,  striated  and 
finely  pubescent;  scape  short;  second  joint  short  and  trans- 
Tssse;  third  j(nnt  four  times  as  long  as  broad,  much  thickened 
beyand  the  middle ;  fourth  narrower,  longer  than  broad ;  the 
remainder  gradually  decreasing  in  length,  but  not  in  width,  to 
the  ninth ;  the  tenth  shorter  and  narrower  than  the  ninth,  and 
the  eleventh  minute.  Head  and  thorax  coarsely  punctured, 
moderately  pubescent;  scutellum  gibbous, but  not  produced; 
petiole  longitudinally  striated,  moderately  broad,  about  two  thirds 
as  long  as  the  abdomen.  Abdomen  about  four  times  as  long  as 
broad,  tapering  at  both  ends,  and  rather  finely  punctured ;  first 
joint  of  tarsi  Tcry  thick,  and  much  longer  than  all  the  rest  put 
together. 

Type,  EucHARis  Iello,  Walk. 

Eucharij4  Iello,  Walk.  Mon.  Chalc.  il  p.  12  (1839). 

Dc tails  :  Salidojft  EtUomol,  I  pi.  P.  figs. 3,  8 0, 6  (1842). 

Mob.  laamania. 
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4.  MfiVAOBA,  gen.  noT. 

Jf<il«.  Antennn  nearly  naked ;  tbe  third  Joiot  four  times  aa 
long  as  broad,  and  gradually  thiekened  to  the  oitremity ;  the 
remainder  thickened  at  the  extremity,  and  gradually  decreasbg 
in  length  to  the  eighth,  which  is  only  slightly  longer  than  broad; 
the  rest  broken  off;  petiole  short.  First  joint  of  the  taru  as 
long  or  longer  than  all  the  rest  together,  but  not  thickened. 
Abdomen  obtuse  at  tip. 

Type,  EuGHASis  Zalatbs,  Walk. 
Sucharis  Zalatee,  Walk.  Mon,  Chale.  ii.  p.  18  (1889). 
Details :  Mdiday,  Eniomoh  i.  pL  P.  figs.  4,  4  a-c  (1842). 
Sah*  Australia. 

5.  PsiLOOASTEE,  Blanch.^ 

Ri9t.  Anm.  Art,  iii.  p.  260  (1840);  ?  Brulle,  Ins,  Hifm,  iv. 

p.  573  (ISIG). 

Type,  PSILOGABTBB  CTTPEEUS,  Blanch. 
Psilogaster  cuprens,  Blanch.  U  (1842). 

Hah.  Eg}T)t. 

BruU6  has  figured  a  Tasmanian  insect  to  represent  this  genus 
(P.  pallipei,  BruU^  L  o.  pi.  zzxix.  figs.  1  A  2),  and  the  British 
Museum  possesses  many  species  congenerie  with  this  from 
Australia  at)d  Tasmania.  It  is,  howerer,  Tery  probable  that  the 
Egyptian  insect  may  prove  to  be  generically  distinct  from  these, 
in  which  ease  the  Australian  group  will  require  a  new  name. 

6.  CsALCintA,  gen.  uot. 

Mal€.  Antenna  pubescent,  12-jointed;  joints  8-11  throwing 
off  a  long  pubescent  ramus  from  the  extremity  on  the  outside. 
Scutellum  gibboua,  unarmed.  Petiole  moderately  stout^  about 
two  thirds  as  long  as  the  conical  abdomen,  and  longitudinally 
striated. 

Fmale  witb  scarcely  the  rudiments  of  the  antennal  rami. 
Petiole  short  and  broad.  Abdomen  oval.  Pirst  joint  of  tarsi 
nearly  as  long  as  all  the  remainder,  but  not  expanded. 

Type,  EtroHABiB  dbfbitata,  Walk. 

Eucharis  depriTata,  Walk.  Ann*  ^  Md^.  2f.  H,  (8)  tL  p.  859 
(1860)  I  Wettw.  The9,  Sni,  Oxon.  p.  15d,  pi,  zzviii.  fig.  6  (1874). 

Hob.  Ceylon. 
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7.  BmnPALLus,  gen.  nor. 

Male.  A.ntenniD  pubescent,  13-joiutc'd,  with  short  joints ; 
joints  4—12  throwinj^  off  long  pubescent  rfiTni  (thickened  at  the 
tips)  Ironj  the  outside,  and  s<horter  ones  from  the  in^ido.  Scu- 
tellum  gibbouH,  niKiraicd.  reticle  moderately  slender,  afi  long 
aa  the  oral  aud  moderately  raiaed  abdomen. 

Type,  EuoHABis  roLUsirs,  Walk, 
Bucharis  ToluraSy  WaUs,  Mon,  Chale*  ii.  p.  9  (1839). 
Deteila:  Maliday,  Mt^mci,  i.  pL  P.  figs.  1,  1  a-d  (1842). 
Hah,  AiutraUa. 

8.  SxiLBrLA,  Spin,, 
Ann.  Mm.  xvii.  p.  150  (1811). 

Type,  loBinnncoir  cutipifobiob,  Mom, 

Ichneumon  cyniformis  (tie),  Boniy  Mmt,  Ins.  p.  126,  pi.  ti. 
fig.  G  (1792). 

Sab,  8.  Europe. 

9.  SCHIZASPIBIA,  W^gfw., 

P.  Z.  S.  1835,  p.  69. 

Type,  Sghiulspivza.  rvBomxA,  Wetiw, 

ScfainspkliA  faidfera,  We$iw,  I  c,  (1886)  i  Tke$,  JSni.  Ojmni. 
p.  161,  pi.  zzvtiL  fig.  2  (1874). 

Miab,  loduk 

10.  TsxBjLXSLiA,  gen.  HOY. 

MaU.  Antenutt  12-jomted ;  joints  3-11  each-  tBrowmg  off  a 
long  pubeeoent  iwrnui.  Seatellnm  bidentate.  Metathoraz 
throwing  off  a  stont  hom*li]to  proeeve  on  each  aide,  curriog  out- 
wards homontally  nearly  at  far  as  the  level  of  the  petiole^  which 
is  elender  and  about  aa  long  as  the  height  of  the  abdomen.  The 
latter  is  of  an  irregular  shape,  elevated,  compressed,  and  rather 
pointed  in  fronts  the  first  s^ment  CjDveriog  about  half  the 
abdomen. 

Type,  ScHizASPiDiA  plagiata,  Walk, 

Sf'hizaspidia  plagiata,  Walk.  Trant.  Fnt.  Soc.  (3)  i.  p.  885 
(1862) ;  We$tw,  Th€9,  £nt,  Oson,  p.  152,  pi.  xxTiii.  fig.  11 
(1874). 

Uah,  Para. 
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11.  LopnrBOCEBA.,  Cameron, 
Biol  C^ir,'Amer,,  Hym,  p.  103  (1884). 
Types,  LoPEmiocsiu  sxBAirasms  and  L.  NiaBOBUOULATA, 
Cam, 

(1)  Lopbyrocera  stramiQeipes,  Com.  J.  c,  pi.     figa.  18»  18  a 

(1884). 
Hab*  Panama. 

(2)  Lophyrocera  nigromaculata,  Cam,  I.  c.  p.  lOi,  pi.  t.  figs. 
19,  19     h  (1884). 

iiai.  Nicaragua. 

12.  IC.VPALA,  Cameron^ 
Biol.  Centr.-Amer.,  Jlym,  p.  102  (1881). 
Chirocems,  BrulU  {imq  Latr,),  Ins.  Ilifm,  iv.  p.  671  (181(G). 
Type,  EUCHABIS  FUBCATA,  Fair. 

Eucbaiia  fumta  mtd  £•  iUbellata,  JBabr,  SjfH.  JPiez,  p.  158 
(1804). 

Thoracantha  fnrcata,  Malidojf^  Entmol,  i.  pi.  P.  £gt.  2,2ar-e 
(1842). 

Eapala  farcata,  Cam.  I  c.  ]>.  103,  pi.  Y.figa.  17, 17a-4^  (1884). 
ffti.  South  and  Central  Ann  rica. 

There  aare  several  species  of  this  genns,  from  different  parte  of 
SoBth  America,  in  the  British  Museum.  Chirocerus  fureatut^ 
Briill6  (Ini.  Hym.  pi.  xxxTiii.  figs.  6,  5  a,  1, 1846),  seems  tu  me 
to  agree  better  with  Thoracantha  atrata.  Walk.  (Trans.  Eat.8oc. 
(8)  i.  p.  388, 1882),  than  with  the  Fabrieian  species. 

13.  Thoracantha,  Latr., 
Cuv.  B^gne  Anim.  t  d.  2,  v.  p.  297  (1829). 

Galearia,  BrulU,  Spec,  M^m.  iv.  p.  572  (1846). 
Type,  Tkobaoaittha  Latbbillii,  Oudr, 

Thoracantha  Latreillii,  Ovdr,  loon.  Anink^  Jut.  p.  415, 

pi.  Ixvii,  fig.  8  (182»-ii4). 

Thoracantha  LatreillU  tel  ooleopteroides,  Waterh,  Trans, 
Soe,  ii.  p.  196,  pi.  xvii.  fig.  8  (1839). 

Galearia  violaoea»  BruU^,  I  e.  pi.  xxxviii.  figs.  6^  6  a,  i  (1846). 

Sab.  Brasil. 

Although  Latreille  specified  no  type,  yet  his  description  dearly 
indicates  this  genus;  moreover,  T.  LaireiUii  was  figured  and  de- 
scribed as  a  Thoraeaniha  before  any  other  species  to  which  the 
generic  name  could  apply. 
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14.  LiRATA,  Cameron^ 
Biol.  Centr.'Amer,,  Uifm.  p.  102  (1884). 

Type,  JiCBMA  LUTSOOASTKB,  Omi. 

liirttta  lateogABter,  Ckm,  I.  e,  pi.  y.  figs.  16, 16  «  (1884). 
Sab,  Pft&Bma. 

15.  Uromelia,  gen.  nov. 
Thoncautha,  ItruUe  {nec  Latr.),  Ins,  Mym,  i?.  p.  572  (1846). 

Type,  THOBA-CABTfiii  btsiata,  Perty, 
ThoracantliA  striata,  Perti/,  Del,  Jnim,  Ar$,  p.  135,  pi.  xxviii. 

figs.  15,16  (1831). 
Mob,  Amasons. 

TMe  of  Genera  ^Eucharin«9. 

A.  Sonfollum  Tint  bidt-ntatc. 

B.  Anteniue  simple  in  male. 
C.  Antenttffi  momliform. 

D       lonien  eomprr^sed,  n^vnding  ...    1.  Bo^MSllL 
DD.  Abdoiueu  not  compressed,  nor  m- 
oendtDg^. 

B.  Fix«t   joint  of  tMRM  mooh 


^  thickened    ^  Tricoryna. 

EES.  Pint  joint  of  tarsi  very  long, 

butnotthidMrtiiaiitheotlMn  4.  MatagMU 

OO.  Antenna;  not  moniliform. 

P.  JoiuU  oi'  anietiuxc  long    5.  Psilogaster, 

FF.  Jmnta  or  antanniB  short   2.  OnuMma. 

SB.  Ant^nnw  rnnio?e  in  tnnlc. 

O.  Antenna'  ramose  in  male    6.  Clialcura. 

Oa.  Antenna  birsmoae  in  male    7.  SllipipaltaS. 

JLiL.  Scutt'IIiiin  biiU'ntato. 

H.  Scutellum  of  moderate  size. 

L  Anttmae  simple  in  male   8.  StUbtila. 

Hi  Antrnnrr  rnmr.fso  in  male. 

K.  Metatborax  unarmed    9.  Schizaspidia. 

K&  Metatfaonz  with  a  strong  lateral  pro- 
jection. 

X«.  Metatboracio   pmceeses  cunring 

downwards    11.  Lophyrocera. 


XJL.  lletathoracic  procei^fles  consisting 

oftwo  diverging  horizontal  teeth  10.  TetraiXielia 
HH.  ScuteUum  often  as  long  as  tbe  abdomen. 

11.  SeutsUar  proemsee  eovsmng  the  whole  abdo- 


men. 

N.  ScuieUar  processes  rerj  broad    13.  TboracanUia. 

UN.  Seutdlar  ptocesees  long,  oontigoous,  and 

tnpering  to  tbe  extremity    16,  UxOHldUa* 

MM.  Scutellar  processes  long  and  slender,  gene- 
nllr  ourring  inwarde  towarda  the  tipe. 
O.  Third  joint  of  antentUBae long aa all 

tbe  re^  together   •   14.  Lirata. 

OO.  Third  joint  of  antennft  not  muoh 

longer  than  foorth    12.  Kap«l& 

UBS.  JOUBV^XOOLOGTi  TOL.  ZX.  8 
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TENTHEEDINID^. 
HTLOTOxnriB. 

1.  HEMIDIAITETniA  CaMERONI.     (PI.  I.  fig.  10.) 

Long.  corp.  8  miUiuu,  exp.  al.  20  millim. 

Female.  Heail,  antennnr',  "kiiefH,  tibiio,  tarpi,  nnd  alicloraen  (ex- 
cept base)  lilaok  ;  1  liur:ix,  l  ast*  of  abdomen,  coxcT,  trocliautcrs,  and 
femora  ( <  tips)  luteous ;  on  the  abdomen  the  five  first  ventral 
Bcgments  are  iuteouf,  but  the  first  two  dorsal  segincnta  only  are 
vliolly  luteous,  the  sides  of  the  third  and  fourth  being  clouded 
and  sliadiug  into  the  deeper  black  of  the  following  segments  ; 
AvingB  ])urpliBb  hjaliue,  with  a  strong  amokj  tinge,  especially  at 
the  base. 

Ifab.  Kio  Grande  do  Sul  {Ihering). 
JC^ot  closely  allied  to  any  known  apocies. 

2.  SELAVBBIiu  MEBIDIOITALTB.    (Pi.  1.  fig.  12.) 

Long.  oorp.  6  mUlim.,  exp.  al.  17  millim. 

FmaU,  In^  blaek ;  meaothoraz  above  and  front  of  Bcutellum 
dnll  red,  prothorax  yellower ;  wings  smoky  hyaline,  with  blackish- 
brown  nerrores,  and  a  black  dot  in  the  second  submarginal  cell. 
IBio  Grande  do  Sul. 

8.  HaGBOPHTA  (?)  SAOmBBSI.    (PI.  I.  fig.  11.) 

Xong.  corp.  11  millim.,  exp.  al.  28  millim. 

TmnaU.  Black;  labrum,6cutellum,  a  spotattheextremity  of  the 
hind  cozie,  an  oval  spot  on  the  aide  of  the  fifth  and  a  round  one  on 
the  side  of  tbe  sixth  segment  jellow ;  cozs  otherwiae  black,  four 
firont  femora  and  tibias  yellowish  red,  the  middle  tibia  ju;st  tipped 
with  black ;  hind  femora  entirely  red,  except  a  small  black  spot 
at  the  ezfrane  base;  all  the  tarsi  and  the  hind  tibii» black: 
wings  iridescent  bjaliue,  rather  more  clouded  beyond  the  middle ; 
nervures  and  stigma  castaneous,  the  latter  paler  towards  the  base ; 
lanceolate  cell  contracted. 

Two  specimens  from  Albania,  from  tbe  late  Sir  8.  £.  Saunders*s 
collection. 

Allied  to  M.  fpfnorolu  and  corallijpeSf  Eversm.,  in  both  which 
species  tLc  ceil  id  ijubcuntracted. 
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Chalctbtnje. 

4.  Tbtchoxxitia  cinebarta,  Walk.   (PI.  I.  figs.  4,  5.) 
Long.  corp.  11  millim.,  exp.  al.  18  millim. 

Male.  Black  ;  anteiiiifp  very  tliick,  with  tlie  second  and  third 
joints  verr  short :  pcaj)c  red  at  the  tip  above;  face  clothed  with 
silTery  pubescence,  shadinf^  into  golden  yellow  above;  thorax 
black,  Tariolosc ;  teguhe  black,  a  bnVht  f^oldcri  spot  on  each 
side  at  tlio  base  of  the  scutellura,and  the  sides  of  the  metathorax 
frini^et]  with  goldeu  hairs  above  ;  abdomen  with  the  first  segment 
black,  variolose,  its  sides  and  extremity  above,  and  the  sides  and 
upper  surface  of  the  remaining  BCgments  thickly  clothed  with 
bri^'lit  golden  hairs ;  abdomen  black  beneath ;  femora  black, 
clothed  with  silvery  hairs ;  tibia?  and  tarsi  with  a  reddish  shade, 
and  hind  tibife  clothed  with  yellow  hairs ;  spines  of  the  hind 
tarsi  golden  beneath;  wings  and  general  structure  as  in  the 
female. 

Jlab.  Australia  {Du  Boulay). 

This  l)eautirul  insect,  which  strongly  contrasts  with  the  black 
female,  has  a  striking  general  resemblance  to  some  species  of 
MutUla ;  but  it  is  worthy  of  note,  first,  that  this  resemblance 
is  confined  to  the  male,  and,  secondly,  that  the  MuiiUm  which  it 
most  resembles  are  not  Australian  species. 

T  am  indebted  to  8ignorP.  Mn?rretti  for  permittinjj:  me  t,o  de- 
scribe the  three  Ibllowing  species,  taken  by  him  in  the  Soudan. 
Al!  the  other  species  in  this  paper  are  in  the  collection  of  the 
Bhtifih  Museum. 

5.  Stovatockius  HAOBiXTn.   (PI.  I.  fig.  7.) 

Long.  corp.  9  millim. 

Female.  B]nek,\ariolose,  wilh  nilvery  hairs  and  down;  antenna) 
—scape  red,  black  at  the  tip  ;  four  following  joints  red,  with  short 
white  pnbt  Kccnce,  the  rest  black  ;  tliird  j(jiiit  with  a  very  distinct 
patch  of  white  pubescence  on  the  uulside:  tegula\  hi\ lus,  and 
sides  of  first  segment  and  under  surface  of  abdomen  phading  into 
dull  red ;  hind  coxa?  and  last  segment  of  abdomen  before  the  atylus 
clothed  with  silvery  hairs  ;  legt^  black,  shading  into  reddish,  espe- 
ciallv  on  the  inner  surface;  middle  femora  somewliaL  thickened, all 
the  tibia-  with  a  strong  projecting  spine  beneath,  and  middle  tibisB 
armed  with  strong,  stout,  short  bristles  or  spines,  which  are  much 

8» 
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more  distinct  upon  the  tarsi ;  hind  femora  armed  with  three  largo 
obtuse  teeth ;  wings  hyaline,  with  two  brown  bands. 

Jlab.  Kassala  {Mngrctti). 

Allied  to  Hulticella  liberator^  Walk.,  from  Natal. 

In  describing  the  genus  Stomatocerasy  I  Ktatcd  that  the  mcta- 
thorax  was  unarmed.  In  the  two  species  here  described  it  is 
armed  with  two  strong  teeth  on  each  side;  and  I  kIioiiIJ  expect 
to  find  this  to  be  tlio  case  in  well-preserved  epecimeus  of  the 
previously  described  species  of  the  genus. 

6.  STOMATOCBBi.8  DITEBSICOimS.    (PL  I.  fig.  8.) 

Long.  corp.  4  nkiUim. 

Female.  CiofleljalHed  to  8,M}agretiii,  of  wbicb  at  fint  I  regavded 
it  ai  onlj  a  small  Tarietj.  Black,  Tariolose,  ailrerj  pubescence 
▼erj  sUght ;  scape  of  antenn»  and  joints  2, 8, 4,  and  11  wholly  red ; 
the  joints  longer  and  slenderer  in  proportion  than  in  MaffrettU ; 
four  front  femora  black ;  tibi»  and  tarsi  red,  the  former  with  a 
black  streak  on  the  inner  side ;  hind  femora  black  and  shining,  the 
middle  tooth  distinct,  the  others  merely  undulations ;  a  small 
red  spot  at  the  base ;  hind  tibis  black,  red  at  the  tip,  hind  tarsi 
red ;  all  the  daws  black ;  tegula  black ;  wings  hyaline,  fore  wings 
with  two  brown  bands;  abdomen  reddish  beneath,  along  the 
sheath  of  the  stylus,  which  is  comparatlTely  short ;  metathorax 
with  two  strong  teeth  on  each  side. 

J2a&.  Kaasalft  {Magretti). 

7.  Chalcis  Kassalknsis.   (PI.  1.  fig.  9.) 
Loiii?.  corp.  5  niillim. 

Male.  Black  ;  hcail,  thorax,  and  scutellum  modorately  closely 
variolose,  eacli  ])it  with  a  setigeroun  dcpresfiion  in  tlie  centre;  the 
interspaces  finely  punctured;  abdomen  very  finely  rcticiilose  ; 
scutellum  ed^ed  behind  with  Bilrery-whito  Ti  iir.s  ;  lower  orbits, 
cheeks,  pleura^,  terminal  ahdommal  scgmentH,  and  coxi©  more  or 
less  clothed  with  silvery-white  pubescence  (antenna?  wanting}; 
tei;ula^  ivory-white  ;  cox;e  black;  four  front  femora  black,  tipped 
with  wliite;  four  front  tibia'  white,  with  a  short  black  line  on  the 
inner  side  ;  all  the  tarsi  white,  with  the  cbuvs  black  ;  hindlemora 
thickened,  denticulated  beneath,  red,  with  a  large  white  spot  at 
the  tip ;  hind  tibiie  white,  with  a  reddish*brown  ring  at  the  base ; 
wings  hyaline. 

Hah.  Kassala  (Maffreffi). 

Allied  to  C.  amenoeles  and  C.  reitituta,  Wailk* 
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SucHAsnsnrA. 
Sacohabima,  nor,  gen* 
AnteniUD  IS-jointed,  scape  ratlier  long,  second  joint  small, 
transrene,  third  and  fourth  simple,  third  longest,  fifth  to  fifteenth 
short,  with  a  series  of  long  bristly  fin-shaped  projections  on  the 
upper  surface,  that  on  the  fifth  segment  half  the  length  of  that 
on  the  sixth,  the  rest  gradually  decreasing  until  on  joints  16-18 
they  almost  disappear  ;  seutellum  with  a  long  spear-shaped  pro- 
jection behind;  head  very  narrow,  transverse;  ocelli  arranged  in 
a  straight  line  ;  petiole  sliorl  ;  abdomen  short,  ascending.  (The 
abdomen  Is  tlamagetl  iii  the  type,  and  the  ligure  ma/  not  there- 
fore give  the  correct  shape.) 

Type,  BrcHARis  coHnvonta,  Walk.,  from  Borneo.    (PI.  !• 

figs.  G,  6  a,  e  b.) 

The  species  of  Ewtharuta  are  South-African  insects,  and  their 
acnteUnm  is  unarmed. 

EvcHABnrA 
8.  Skipxpaixvb  Camxboiti.   (PI.  L  figs.  2, 2  a.) 

Iiong.  corp.  5  millim. 

Male,  Coppery,  rugose ;  head  and  metathorax  greener,  anteiin» 
brown,  the  rami  less  thickened  than  in  JS.  t»oZifttM,Walk.;  legsflavo- 
testaceons ;  hind  gox9  globular,  very  dark  green ;  petiole  purplish 
capreons,  longitudinally  striated;  abdomen  flavo-testaceous, 
brown  on  the  back  at  the  base;  wings  yellowish  hyaline,  with 
yellowish  and  unnsaally  distinet  nervures ;  a  large  smoky  doud 
below  the  cubitus. 

HtA,  Australia  (?)  or  Celebes  (?). 

This  very  fine  species  much  resembles  ChaUura  deprivata  ,Wa\k,, 
in  size  and  appearance. 

DESCHIi'lION  OF  PLATE  I. 

*Fig.  1.  Sckizagpidia  Mtirrajfi,  Xirb.,     Fig.  Otz.  S.  contiiigem.  Autenna. 

66.  Ditto.  Seutellum. 

2a.  Ditto.   Antenna,  8.  8.  ditcrsiruna'.",  Kirb-.J. 

S.  StUhnin  cynipi/ormh,  BoMi,  <f .       0.  ChalcU  KasMilce,  Kiib.. ,  T. 
8 ff.  Ditto.    Sentdliim.  \Q.  Hemidiamura  CaTtieronitliXtii^f 

5.  Ditto,  $.  11.  Maerophya  Sannimi^Yi^,^, 

6.  Sae^iaru»aeimii»gtn»^wSlk.^        12.  Sdandtia «imi<ioiMfo^irk,  $ . 

•  .S.  Murray,  Jurby,  Ann.  &  Mag.  Nat.  HisU  ^6}  xiii.  p.  4oa  (l»»4j,  from 
Tongaiabu. 
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Occurrence  of  Lumpenug  Jawpr/rifurmts  on  llie  North  Coast  of 
Scoiland  ;  with  Notes  on  its  Habits,  I'ooJ,  and  the  Gronnd 
it  frequents.  By  Geobqe  Sim.  (Communicated  by  Dr. 
Ebascis  Dat,  F.L.S.) 

[Bead  17ih  June,  1886.] 

Zt'mpkxt's  LAMrFTiiiroKms^  the  subject  of  the  following  re- 
marks, is  a  northern  form  of  the  tribe  Bknniifhe.  It  was  dopcribed 
"by  Collett,  a  naturalist  who  accompanied  the  Norwegian  North- 
Atlantic  Expedition,  1870-78.  According  to  this  writer,  Lum- 
^enu8  appears  to  be  a  rather  common  fish  in  most  localities 
aloBg  the  Norwegian  con^t.  As  to  its  geographical  distribution, 
I  cannot  do  better  than  quote  from  a  paper  on  the  Bpeciea 
under  notice  by  Dr.  F.  Day.  He  says : — "  Up  to  the  present 
time  (June  1884)  this  species  has  been  recorded  from  the  coast 
of  Green  hind  and  Iceland.  It  is  common  ofl'  Spitsbergen  and 
on  the  shores  of  North-western  Europe  as  far  south  as  the 
Cattegat.  In  the  north  its  ranp^c  extends  certainly  as  high  as 
80"."  Collett  says,  "The  southern  limit  of  its  range  is  probably 
B(^buHlan,  in  Sweden,  one  or  two  individuals  hariug  been  obtained 
off  Gothenburg,  58°  N.  '  This  latter  writer's  remarks  on  tlie 
species  are  of  a  general  description ;  and  nothing  is  said  as  to 
the  nature  of  the  ground  Lumpenug  frequents,  the  other  living 
organisms  that  accompany  it  in  its  haunts,  nor  does  he  say  a  word 
as  to  the  food  of  this  interesting  spedes.  To  these  points  the 
following  notes  more  particularly  refer. 

The  diiscovery  of  this  species  as  British  is  of  very  recent  date, 
the  first  example  having  been  brought  to  tight  by  Pro£  M*Intosh 
of  St.  Andrews  in  May  1881.  This  one  he  obtained  fifteen  miles 
off  St.  Abbs  Head,  while  engaged  in  a  s^es  of  observations  on 
trawling,  undertaken  at  the  instance  of  the  Scottish  Fishery 
Board.  Prof.  M'Intosh  sent  the  specimen  for  examination  to 
Br.  Pay,  who  has  described  and  given  an  excellent  figure  of  it  in 
the  *'  Proceedings '  of  the  Zoological  Society  of  London. 

The  second  specimen  found  in  Britain  lobtained  on  an  Aberdeen 
trawl-Tcssel  on  April  14th,  1886 ;  and  being  quite  unknown  to 
me,  and  not  having  at  that  time  seen  Dr.  Bay's  description  of 
Prof.  M*IntoBh*s  specimen,  I  made  a  sketch  of  the  one  now 


Digitized  by  Google 


£U1CPKK17S  LAXPSTSIfOBICXS  OF  THS  OOABT  GW  BOOTLAVD.  89 

itcdcr  notice  and  Bent  it  to  Dr.  Day,  who  at  once  rocogiiized  it 
as  L.  lamqM/tri/ormis,  although  differing  veiy  much  in  the  form 
of  the  caudal  fin  from  Prof.  M^'Intosh's  Bpecimeo,  the  dif- 
ference being  that  M^'Iatosh'a  epedmen  bad  the  outer  caudal 
lays  elongated  bejond  the  central  onee  for  nearlj  half  the  length 
of  the  caudal  fin ;  while  in  my  spedmen  the  central  ray  waa 
longest^  tho  othen  decreMing  in  length  on  each  tide  of  it,  that 
giving  the  tail  a  lanceolate  form,  or,  aa  Collett  iaye,  an  '*acomi* 
nate  form."  Strangely  enough,  all  my  specimena  have  the  tame 
ibrm  of  tail  On  reeeipt  of  thia  information,  the  fi«h  wat  for* 
warded  to  Cheltenham  for  examination  by  Dr.  Day;  and  in  dua 
oonne  I  received  a  note  from  him  ttating  that  the  tpedmen  wat 
a  female  Zumpenutf  while  that  of  Pkof .  M*Intoah  waa  an  old  nude ; 
and  thia  he  conaidered  wonld  explain  the  difference  in  the  form  of 
the  tail 

The  occurrence  of  thia  tpedmen  Dr.  Day  reoorded  in '  Natnre  * 
for  July  9th,  1886.  Thna  ttood  the  matter  nntil  March  25th, 
1886,  on  which  date  a  tecond  example  came  to  my  hand,  and  on 
March  81at  eleven  more ;  while  from  April  let  till  May  81tt  fifty- 
aeven  apedment  have  made  up  my  fiudiugs.  Thit  will  indicate 
pretty  clearly  that  the  apedet  it  not  so  rare  upon  the  ooatt  of 
Britain  aa  we  were  at  firat  diapoted  to  think. 

In  general  appearance,  Xmmpenm  approachea  very  nearly 
to  that  of  our  common  Blenniet,  Omtromtim  gmimdku  and 
Zoareet  viviparuB^  to  which  it  it  clotely  allied ;  bnt  on  dote  exa- 
luiuatioD  it  is  seen  to  differ  from  them  contiderablyf  both  in 
externa]  colouring,  fiu  arrangement,  and  internal  organization. 
To  give  a  minute  description  of  the  external  appearance  of  Lum^- 
penus  is  quite  unnecessary,  m  this  has  been  done  by  Dr.  Day 
in  the  article  aJrcuciy  mentioiitd,  as  well  as  by  Collett.  My 
purpose,  then,  is  merely  to  note  the  points  ■vvherti  tlic  three 
species  differ  and  where  they  agree,  in  so  I'ar  as  I  ha^  o  been  able 
to  observe  the  same.  Compaiing  Luinpeiius  witli  the  Spotted 
Ounncl  (Cenironoius  gunnelluis),  wo  Had  in  both  the  spinous 
dorsal  fin,  the  number  of  rays  in  Centronotus  being  7G  to  78, 
while  iu  Lumvenus  the  number  is  72  to  74  ;  the  latter  number  T 
hare  only  once  obBervi.  1.  In  Cmiroitotui  the  ventral  finw  have 
disappeared,  and  are  represented  by  two  short  stout  spines  ;  in 
Lumpenvs,  howcTcr,  theise  fins  arc  comparatively  well  developed, 
each  having  one  apinous  ray  and  four  soft  ones.   In  the  suittcr 


Digitized  by  Google 


40 


xs.  a.  snc  an  thk  ooomiBxircB  etc.  of 


of  dentition,  Ccntronotus  lias  a  single  row  of  conical  teeth  in  both 
jaws,  becoming  shorter  as  they  approach  the  angle  of  the  mouth ; 
Bometimea  there  exist  a  few  irregularlj  Bct  teeth  in  the  upper  jaw 
in  addition  to  the  regular  row;  several  strong  toeih  on  the 
vomer;  four  patches,  two  on  ench  side,  of  irregularly  set  upper 
pharyngeal  teeth,  and  two  long  patches  below,  also  set  irregu- 
larly. On  the  other  hand,  Lumpenus  is  furnished  in  the  upper 
jaw  with  numerous  irregularly  set  teeth,  the  outer  ones  being 
conical,  the  others  sharp-pointed,  and  all  decreasing  in  length  as 
they  approach  the  angle  of  the  mouth.  The  lower  jaw  is  set  with 
one,  sometimes  two  rows  of  long  incurycd,  rather  sharp  teeth, 
not  of  uniform  length,  and  all  becoming  shorter  laterally ;  none 
on  the  Tomer  or  tongue.  There  are  two  irro^ulai  ly  mt  patches 
of  upper  pharyngeal  teeth,  each  point  of  which  is  finely  tinged 
with  yellow ;  »nd  four  lower  pharyngeals  forming  two  sides  of  a 
triangle  set  confusedly,  and  without  the  yellow  colour  of  the 
upper  ones.  In  the  numher  of  Tertebre,  Oenircnotua  outnumbers 
Lumpenui  by  8,  the  latter  having  80  and  the  former  83. 
'  But  the  greatest  departure  which  Centronotua  makes  from 
Lampentit  is  in  the  form  of  the  stomach  and  intestmes.  As  will 
be  seen  by  the  accompanying  figures,  the  intestines  of  Cenironotu§ 
in  some  cases  show  little  change  in  the  stomach  from  the  intestines 
proper ;  that  w,  there  is  no  yeiy  distinct  line  of  demarcation 
between  them ;  presenting  more  or  less  the  form  of  a  simple 
tube  and  are  devoid  of  ci»ea^  I  have  said  in  some  cases.  This 
will  be  best  understood  by  referring  to  figs.  1  and  2,  both  of 
which  represent  the  intestines  of  Oentronctut,  both  drawn  from 
specimens  caught  by  myself  and  while  the  intestines  lay  t»  ntu. 
This  is  a  change  in  the  internal  arrangement  of  a  species  I  have 
never  before  observed  carried  to  such  a  length,  although  the  iodi- 
viduflls  of  no  species  have  the  intestines  formed  or  laid  exactly 
alike.  The  result  of  my  investigation  goes  to  show  that  fig.  1, 
or  something  much  like  it,  is  the  most  usual  arrangement  to  be 
met  with  in  Oentronotut  gmneUut,  On  the  other  hand,  Lum- 
penvi  has  what  may  be  called  a  properly  developed  stomach, 
marked  off  from  the  intestines  by  its  two  cecal  appendages,  and 
the  intestinal  track  forms  several  convolutions  in  its  course. 

With  reference  to  the  cnca  in  Lumpenus,  I  find  they  differ 
much  in  length  in  difierent  individuals,  even  although  these  indi- 
viduals are  of  themselves  the  same  size.    In  some  examples 
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tliese  appendages  are  about  I  inch  long,  while  in  others  they  are 
barely  half  that  length.  la  thia  difference  in  the  stomach  and 
inteaiines  due  to,  or  ia  thia  anangement  neeeasarj  to  meet,  the 


Figs.  1  and  2.  Stomach  and  intettines  or  Crntronotm  fftUUUihu, 

Fig.  3.  Stomach  and  intestines  of  Zoarccs  viviparus. 

Fij.  4.  Stomach  and  iatestinee  of  Lumpenus  lampetriformia. 


different  conditions  of  food  and  habitat  sustaiued  by  Lunipenu^ 
in  coinparisou  with  its  allies  ? 

Turning;  to  the  A  iviparous  Blenny  (Zoarces  viviparus),  as  com- 
pared with  Lumpenus,  the  difForcnce  in  pome  points  is  trpcatcr  tiiau 
iu  the  Qiv^e  of  the  latter  and  Centroiiotiis  ;  while  in  other  particulars 
Lumpenus  and  Zoarces  approach  much  more  nearly  to  one 
another.   In  external  form,  Lumpenus  is  long  and  somewhat 
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cylindrical,  beooming  compressed  towards  the  caudal  extremity, 
while  in  Zoarces  the  bodj  is  compressed  along  its  whole  length. 
Its  doraal  fin  has  soft  rays,  83  in  number,  afier  which  are  a  few 
spinous  rays  ;  and  the  Tontrals  arc  well  developed,  ba7ing  all  the 
rays  soft.  In  dentition  Zoarcet  differs  from  Lumptnui  in  haTing  a 
double  row  of  teeth  in  both  jaws,  merging  into  one  row,  and 
becoming  less  in  use  as  they  approach  the  angle  of  the  mouth. 
Six  rows  of  upper  pharyngeal  teeth,  viz.  three  on  each  side,  the 
first  a  single  row,  the  other  two  double.  Lower  pharyngeal  teeth 
set  in  a  double  row  which  form  a  triangle ;  no  teeth  on  the  vomer  or 
tongue.  The  number  of  its  vertebne  is  116,  whereas  in  iMmpenutf 
as  already  pointed  out,  these  bones  only  number  80.  In  the 
case  of  the  internal  viscera,  there  is  a  great  similarity  in  the 
two  species  under  notioe  as  compared  with  that  of  Centronatm, 
But  the  point  wherein  lies  the  greatest  difference  between  these 
closely  allied  species  is  the  fact  of  Zoareei  bringing  forth  its 
young  alive  *. 

LumpenuM  is  not  viviparous.  As  to  its  time  of  spawning 
I  cannot  speak  with  certainty;  at  the  end  of  April  some  of 
those  I  found  had  the  roe  pretty  well  advanced,  much  more 
BO  than  was  the  melt  of  the  males  caught  at  the  same  time. 
Then,  again,  on  Hay  20th  I  found  one  specim^  measuring 
only  1  j-  inch.  Assuming  that  the  species  breeds  only  once  a 
year,  and  taking  into  account  the  fact  that  those  caught  in  April 
had  spawn  fully  halfway  advanced  towards  maturity,  we  may 
safely  conclude  that  the  spawning  takes  place  in  July  or  August, 
and  tliat  my  IJ-inch  specimen  was  one  of  last  year's  young.  On 
Ltini^  boiled,  the  vertebra)  of  Zoarc^«  become  a  liue  deep-greeu 
coiuur,  those  of  Luvipeinis  remain  white. 

It  will  thus  be  seen  tliat  although  Lumpenus  has  something  in 
its  composition  similar  to  both  our  common  species  ;  it  is  at 
the  same  time  so  widely  different  that  iiu  tioubt  need  be  enter- 
tained as  to  its  being  a  distinct  and  well-marked  Bpeeies,  nor  any 
dii!"  iilty  experienced  in  recognizing  it  from  its  congeners. 

*  On  April  21?,  1886,  I  hocl  two  specimens  of  this  fish— oiip  of  thpm  with  it« 
young,  of  whicli  lliere  were  thirty,  almost  reaUj  fur  expul&iun,  eauk  measuring 
2}  inches ;  and  in  addition  to  these  there  were  thirty -one  more,  e? idently  tbo 
youug  of  the  former  jaar,  which  had  not  bean  giTon  Urlh  to;  they  were  all 
flfibly  filed  together  end  in  a  herd  weeted  oondition^  yet  eepeUo  of  being 
■epnmted  individually.  Why  they  had  not  been  born  at  their  pmper  time  ia  a 
mysteiy  diffloult  of  solution. 
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The  only  locality  where  LumpenuM  haa  yet  been  found  on 
the  nortb-^aet  of  Scotland  is  in  a  deep  hollow  in  the  Moray 
Firth,  whicli  ma  almost  pamllel  to  the  land,  and  extendi 
from  opposite  the  tillage  of  Bofeharty  on  the  Aberdeenahire 
coast  to  near  Tarbetneas  in  Bossbire,  where  it  bifureatea,  the 


Skstob-Map  or  >f  >R\T  FiRTii  AJN'D  RTOio!*  AROUND,  i&dicating 
the  puaitian  of  the  "  Witch  Ground.'* 

otlier  point  running  in  the  direction  of  the  Cromarty  Firth. 
Beference  to  the  sketch-map  aboye  will  show  the  "lie"  o£ 
this  ground.  This  hollow  Blopes  gradually  from  the  shore, 
but  rises  abruptly  on  the  north-east  or  seaward  side.  It  is 
from  six  to  ten  miles  off  shore,  and  85  to  110  fathoms  deep. 
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the  greatest  depth  being  at  the  Aberdeenshire  end.  This  track 
ie  known  to  the  trawl-fishere  as  the  "Witch  Ground."  The 
reason  for  this  name  being  given  to  it  ie  because  along  a  portion 
of  the  area,  principally  off"  CoTe«ea  Scars/'  enormous  numbers  of 
^leuraneetu  ejfno$lo9tu$^  the  Pole  or  Orsig  Fluke,  which  these 
trawlers  know  ss  the  Witch-Sole,  are  taken:  hence  the  Witch 
Ground.*'  The  bottom  of  this  hollow  is  in  some  plaeea  composed 
of  grey  muddj  sand,  while  in  other  parfcs  it  is  principallj 
corered  with  mossy  matter.    Concerning  this  latter  material, 
considerable  difficulty  was  experienced  by  me  in  coming  to  any 
definite  conclusion  regarding  it.   The  question  being,  How  came 
peat  to  be  in  such  a  locality  ?    Was  it  matter  washed  by  some 
river  into  this  ground,  or  how  came  it  to  be  there  ?  It  came  first 
under  my  notice  whilst  examining  the  stomachs  of  the  Witch-Sole. 
In  many  cases  the  stomach  and  intestines  of  this  species  contain 
portions  of  this  peat  which  had  been  taken  in  along  with  the 
creotures  upon  which  it  feeds.  However*  during  the  storms 
which  occurred  in  the  month  of  January  last  immense  sheets  of 
peat  were  cast  on  our  beach,  which  shows  that  at  some  long  past 
age  a  forest  of  birch,  h&sel,  and  other  trees  had  flourished,  as 
also  marshes  filled  with  Sphagnum.,  Polytrichum,  and  other  fresh- 
water-loving plants,  where  now  swells  the  mighty  waves  of  th^ 
North  Sea.   The  remains  of  these  sylvan  beauties  we  now  find 
composing  the  large  masses  of  peat  to  which  reference  has  been 
raadc.    It  is  amongst  this  soft  peaty  ooze  that  our  fossorial  little 
friend  Lumpenus  loves  to  dwell,  and  amongf^t  and  on  the  Hurf  ice 
oi  the  Kan.c  material  where  it  finds  itsvanid  food,  and  where, 
in  its  turn,  it  becomes  the  food  of  its  ever-watcliful  neighbours 
JBleuronectes  cijno<jJos8Us. 

The  other  living  organisms  that  have  come  under  my  notice 
from  the  ** Witch  Ground"  are,  first,  a  few  of  the  common 
Zoophyta,  viz.  Tubularia  indivisa,  Sertularia  abieiina,  Thuitiria 
thuiay  known  in  the  locality  as  the  bottle-brush  weed  ;  the  sea- 
peu"  {Fennaiulu phoftphorea),AJcyonium  digitatum,  locally  known 
as  "deadmen'8  fingers,"  and  the  common  Flustra  also  occur,  but 
the  last-named  is  perhaps  only  washed  from  the  hard  ground 
on  the  east  of  thi^  great  hollow. 

Threading  their  way  through  the  above-mentioned  forms  are 
those  beautiful  Ophiuroids  Amphinra  Chiajii,  A.  filiformit, 
Ophiocnida  brachiataf  Ophio^li/pha  albida,  0.  lacerlosa,  and 
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Opkioikris  peniaphjfUvm,  Here  and  there  very  sparingly  di8« 
tributed  is  also  to  be  found  that  liok  which  joins  the  pzesent  to 
the  psst — onr  elegant  British  Orinoid,  AnUdon  rwcea, 

Ytom.  the  depths  of  this  Yast  aquarium  we  also  sometimes 
obtain  a  specimen  of  that  fine,  but  most  repulsively  odouied 
Starfish,  SiiehatUr  rottfiA,  accompaoied  occasionally  by  Pdliit^99 

Here  alao  is  that  form  which  the  Ute  Prof.  Forbes  calls  one  of 
the  rarest  and  most  beautiful  of  our  native  Starfish,  Hip^atUria 
plana  I  beautiful  it  unquestionably  is;  but  in  this  long  valley 
it  is  by  no  means  rare,  dosens  are  sometimes  brought  up  at  one 
drag  of  the  net  Aooompanying  it,  but  in  very  much  fewer 
numbers,  is  its  exquisitely  oolonred  little  brother,  Parania  pul^ 
9illu9,  And  yet  again,  along  this  great  expanse  of  mud,  sand, 
and  peat,  live  Attropecim  irrepdarii  and  Imidia  Savi^nyi,  the 
latter  a  form  more  troublesome  and  tantalisiog  in  its  habits 
than  any  of  our  StarBsh  with  which  the  lover  of  Nature  may 
etnne  in  contact.  Hundreds  of  this  fine  form  are  brought  up 
both  by  trawl  and  Hoe,  but  only  to  fall  la  pieces  on  coming  to  the 
surface,  or,  as  Eorbes  saja,  "  in  a  mioute  he  proceeds  to  dissolve 
his  corporation.** 

Of  the  Echinoidea  which  frequent  this  ground,  we  have  Eekino- 
CjfamuM  puttUuSf  Spatan^us  purpwrem^  BriuopHt  lyrifera^  and 
iehinoeardivm  eordatum,  while  in  each  suitable  restiog-plaoe  are 
specimens  of  Friapulut  0d«d<8#tf«,  a  favourite  food  of  the  Witch- 
Sole."    Aphrodita  aculeata  ia  alao  present  in  abundance. 

The  Crustacea  to  be  met  with  along  these  grounds  are  numerous 
and  highly  interesting.  Heading  the  list  comes  Cancer  pa^urus, 
Liihodes  maia,  Kephrops  norvegicus^  Corysies  cagsivelaunus,  Calo- 
can's  Macandi-de  (  i\\Q;  hitter  is  eaten  in  enormous  numbers  by  tho 
"NVitch-^Sole),  Galuthea  sqtmmifera^  G.diis'persa,  and  G.  Andreicsi^ 
Fayurus  JJern/iarduH,  F.  Thompsoni ^  and  1*.  Fridcnuj-i  (always 
accompanied  by  its  liuinbler  i'ncnd.  Ada //is  i  a  palliafa),  Portunus 
hoUatuft,  P.  puiiillus,  and  P.  depurator,  Cranrfon  vulgaris,  C.bispi' 
nosuSfSLnd  C.trispinosux,  JJi^poij/tc  spinns,  Ctilltanassa  subterranea. 
Pandalus  annulicornts,  various  species  of  the  genus  DimtyluH, 
accompanied  by  their  kindred  form  Eudora  irvncatula,  and 
several  of  the  MysidsB  literally  swarm.  These  arc  all  the  higher 
Stalk-eyed  Crustacea;  but  in  addition  to  the  above  list  there  is 
another  staik-ejed  form,  oi  which  I  have  taken  several  specimens 
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from  the  stomach  of  the  Witch-Sole ;  it  is  not,  so  far  m  I  am 
aware,  described  in  ftnj  British  work,  and  it  therefore  lemainB 
UDoamed. 

In  Sessilc-ejed  Crustacea  of  the  orders  Amphipoda  and  Isopoda 
tiie  ground  is  rerv  rich.  As  to  the  identity  of  Anonyx  denii' 
mlata,  Sypera  gaiha,  and  Arcturm  longieomis  there  is  no 
doubt;  but  many  othere  are  in  my  possession  which  are  not 
yet  identified.    Pjfcnogonum  /»V/o/v//e  is  abundant. 

Turning  to  Mulluscau  life,  the  list  is  a  fairly  large  one.  Pirst 
of  all,  on  account  of  its  numbers,  delicate  structure,  and  fine  sculp- 
turing, comes  that  lovely  little  form  Philine  scahra^  followed  by 
Jtfucula  nitidof  Solen  pellueidus,  Tellina  fabula^  Scrobieularia 
frumatica,  Psammobia  FernwiMis,  Donax  anatmuif  Mactra  ttul» 
Umm  and  M.  solida^  Pleuroioma  iurricuJa,  Tomaiella  fiudata, 
DeniaUum  entale,  Venualmcta,  and  Aporrhais  pes-pelicani ;  while 
Pholaaerigpata  finds  a  con  genial  home  in  the  easily  perforated' peat. 
Many  other  shells  have  been  seen,  but  not  living;  so  that  in 
all  likelihood  thej  have  been  merely  washed  by  the  waves  to 
the  "  Witch  Ground  **  after  the  death  of  their  occupants. 

Food-fishes  other  than  the  Witch-Sole  are  scarce  and  of  bad 
quality  along  this  ground;  and,  aceordmgto  the  tzawl-fishers^ 
many  of  the  Cod  and  Haddock  caught  there  bare  some  wound 
upon  them,  or  are  otherwise  lean  and  out  of  condition.  For  thia 
reason  some  of  the  fishermen  give  this  hollow  the  name  of  the  **  Fish 
Hospital,"  because  they  think  the  sickly  fish  have  come  in  so 
that  they  might  heal  their  sores  and  recruit  their  strength. 

Sucb,  then,  is  an  outline,  neoessarily  yery  imperfect,  of  the 
liTing  organisms  which  fretjuent  the  ground  which  Lumpenug 
haunts  and  in  which  it  burrows.  For  the  latter  statement 
there  is  perhaps  no  absolute  proof;  but  that  it  is  fossorial 
lam  strongly  inclined  to  think,  from  the  fact  of  its  al\ftays  being 
caught  by  the  trawl  ground-rope.  In  the  narrow  openings 
between  the  outer  coils  of  this  rope  it  is  gen«nJly  firmly  j  a  mined, 
iuTaiiably  accompanied  by  masses  of  sand,  mud,  and  peat,  of 
which,  as  already  stated,  the  bottom  is  composed. 

It  would  seem  that  the  ground-rope,  in  cutting  through  the 
uneven  auifaee,  comes  upon  Lumpenm  in  its  retreat,  and  fixes  the 
creature  in  its  f«>lds  before  there  is  any  chance  of  escape.  Were 
the  fish  a  free-swimmer  only,  the  chances  are  very  slight  for  such 
a  blcuder  form  to  be  caught  at  all. 
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The  next  question  to  which  attention  had  to  be  directed  was, 
upon  what  does  Lumpenut  feed  ?  Although  many  of  the  fish 
obtained  vere  eo  much  injured  as  to  be  rendered  useless  M 
specimens,  fortunate!/  the  stomach  of  each  bad  escaped  muti- 
]alioii,ind  theiefoie  the  contents  were  at  mj  disposal;  another 
&?oiirable  circnmstance  was  that  each  stomach  was  well  filled. 
Microscopical  examiuation  of  the  contents  of  their  stomachs 
reveals  the  fact  that  the  food  of  Lumpentu  is  almost  a  purelj 
crnstaoean  one,  confined  in  a  very  large  measure  to  the  Entomo- 
stiaea  and  Copepoda  \  but  in  addition  to  these,  I  have  found  in 
several  numerous  immature  specimens  of  the  two  genera  Dia- 
iigluM  aiul  FJora,  minute  bivslre  moUusks,  avnelids,  and  several 
veiy  small  fish-scales,  minute  starfish  of  the  genus  AmpTiiura^ 
a  crustacean  evidentlj  parasitic  (this  I  infer  from  the  fset  of  its 
being  furnished  on  each  foot  with  a  strong  long  circular  claw  or 
hook),  very  small  forms  of  Friafulu9  caudatus,  and  a  number  of 
brovm  pear-shaped  objects  quite  unknown  to  me ;  also  sessile-eyed 
emstacea  (Amphipoda). 

As  already  stated,  the  Entomostraca  and  Copepoda  Lugdy 
predominate,  the  species  in  greatest  number  being  what  seems 
to  me  Dact^loput  tu^det  of  Brad  j.  Along  with  it  is  another 
form  of  the  same  genus,  and  very  like  J),  iitbaidet  in  every  way 
except  that  the  last  abdominal  segment  terminates  in  a  long  sharp 
cylindrical  telson,  at  each  side  of  which,  and  somewhat  under  it, 
are  two  shore  terminal  segments  from  which  issue  several  seta» 
of  unequal  length.  Another  creature  presenting  itself  in  some 
abundance  is  in  general  form  somewhat  like  Idotea  paralUla  of 
Bate  and  Westwood ;  but  differs  from  that  species,  first,  in  being 
very  small,  and  in  having  its  body  divided  into  thirteen  segments 
instead  of  nine  as  in  Idotea^  and  also  in  having  the  first  pair  of 
feet  very  powerful,  terminating  in  equally  strong  didactyle  hands. 
Its  name  remains  unknown  to  me.  • 

Then  follow  two  species  of  the  genus  Ckfthere  of  Baird  ;  they 
occur  in  about  equal  numbers ;  one  seems  to  me  to  be  Cythere 
mkuka ;  but  if  Baird's  figure  and  description  are  correct,  those  I 
have  cannot  belong  to  that  species.  C  iMnna,  according  to  Baird, 
is  obtusely  rounded  on  the  antorior  extremity my  specimens 
arc  c({uully  acute  at  both  ends.  Can  it  be  a  species  not  described 
b^y  the  author  just  quoted?  The  second  form  answers  to  the 
figure  aiid  deecription  of  Cyihere  pellucida  of  Baird. 
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In  Darning  tbese  latter  creatures  Bpecifieally,  I  have  done  so 
with  considerable  hesitation,  aa  it  must  be  coufessed  my  know- 
ledge of  these  ^oups  ia  much  too  limited  to  warrant  my  spcakmg 
with  any  great  degree  of  certaiuty. 

Thus  ends  my  notes  on  Lumpenus  lampetriformis  ;  and  I  trust 
its  Iml^ts  and  history  have  not  been  left  shrouded  altogether  in 
the  darkness  in  which  I  found  them. 

Since  writinc;  tlie  foregoing  I  got,  on  June  5th,  five  more 
specimens  of  Lumpenus,  one  of  them,  a  female,  rarrvinc;;  spawn, 
which  would  have  been  de{)of5Hed  within  a  fortnight  or  three 
weeks  at  latest.  This  hringn  my  pnpposition  relative  to  tn?" 
time  of  spawning  to  be  pretty  nearly  correct,  viz.  the  end  of  July 
or  beginning  of  August. 

The  longest  specimen  mentioned  by  Collett  was  412  miUim. ; 
my  longest  one  was  12jt  inohes. 


On  the  Anatomy  of  tbe  PerignatMc  GHrdle  and  of  other  Farts 
of  the  Test  of  DUeotdw  ejfUndrieat  Lamarck,  sp.  By  Prof. 
P.  Mabtiv  BuircAK,  P.B.S.,  andW.  Pxbct  SLADxir,  F.G.S., 
Sec.  L.S. 

[Bead  17th  June,  iSSG.] 

DiscojDEA  CTLiSDiiiCA,  the  Oalertteg  cylindricua  of  Lamarck,  is 
one  of  the  commonest  of  the  Echinoidea  from  the  Upper  Creta- 
ceous  strata ;  and  its  shape  and  internal  casts  in  flint  arc  familiar 
to  all  geologists.  Do.'^or,  Wright,  and  Cotteau  have  described 
the  species;  and  the  last-named  palooutologist  has  enlarged  the 
generic  diagnosiB  of  Dhcoidea  in  consequence  of  some  morpho- 
logical details  which  had  been  elaborated  by  himself  and  some 
previous  obs^ers,  especially  E.  Forbes  and  Lovcn. 

Discoidea  cylindriea  has  five  basal  plates  in  its  npieal  system, 
and  the  fifth  or  the  posterior  one  is  not  perforated  for  a  genital 
duct.  But  the  paWontologists  just  ment  ioncd  found  a  perforated 
fifth  basal  in  species  which  they  felt  bound  to  classify  in  the 
g&DXM  Diaeoidea,  Lov^n,  speculating  on  this  association  of  im- 
perforate and  perforate  basala  in  different  species  of  the  same 
gennsy  considered  it  an  instance  of  eTolution  during  time. 
Cotteau  extended  the  generic  diagnosis,  and  added  to  that  of 
DcflOT  the  following  :-**'Apical  system  compact^  subpentagonal, 
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preaentin'i;  iti  some  Bpecies  five  genital  plates  which  are  per- 
forated, anil  in  some  other  species  a  complementary  imperforate 
pluto  in  the  position  of  the  odd  generatiye  plate"  (fich.  du  Drpt. 
de  la  Sartbc,  1SG9,  Supp.  p.  112).  Desor  had  re«tricte<l  his  diaj^no- 
m  to  the  structures  with  which  he  was  acquainted  ;  but  hia  speci- 
mens do  not  appear  to  have  been  good  ones,  for  he  stated  that  the 
apical  system  is  small  and  rarely  distinct  in  its  details;  but  he 
noticed  that  the  odd  genital  plate  is  not  perforated  by  the  duct, 
aiid  that  the  ocidar  plates  are  very  small  (*  Synopsis/  p.  175). 

The  late  Dr.  Wright  is  at  issue  with  all  the  other  deseribers 
of  the  species  about  the  extent  of  the  madrcporite;  aud  his  de- 
Bcriptionsof  the  ambulacra  and  interradia  of  X>/>ro/</ca  cylindrical 
upon  which  he  placed  a  specific  value,  are  doubtful.  There  are 
therefore  many  reasons  \shy  this  familiar  form  should  be  studied, 
and  especially  as  in  one  of  the  many  beautiful  Hpecimena  in  the 
British  Museum  the  perignathic  girdle  is  exposed  and  can  be 
uiiili  r-tt)ud.  We  propose,  therefore,  offering  the  results  of  our 
study  of  the  most  important  detail:^  of  the  test  in  this  and 
some  other  species  of  the  f^enu^,  aud  wo  trust  that  some  of 
the  differences  of  opinion  have  now  been  settled,  and  that  some 
tresh  anatomical  detail?^  Imvo  Iteen  utilized. 

Apical  Sifstem. — The  spt-cimens  examined  in  reference  to  this 
and  all  tile  other  anatomical  structures  are  in  ihc  liritish  Muf<euni, 
the  Museum  of  Practical  Geoloii^,  Jermyn  Strci  f  ,r?nd  one  is  m  our 
possession.  The  full-grown  specimens  show  how  small  the  apical 
BVKtem  is  in  relation  to  the  dimensi<ins  of  the  test,  that  there  are 
five  basalf,  none  bping  complementary,  and  that  whilst  four  of 
them  (Xos.  I  to  4)  are  perf  >rated  by  geuital  ducts,  all  of  the  five 
are  penetrated  bv  the  madreporite.  There  are  faint  or  decided 
grooves  between  the  iKtsals.  In  the  largest  s])ecimens  the  distri- 
bution of  the  madreporite  »s  well  shown  ;  niid  m  No,  4<»63,  Brit. 
Mus.,  the  fifth  bn«al  is  larj^c  and  j)entagouHl,  and  i6  marked  only 
bv  a  few  of  ihv  pores  of  the  madreporite  ;  and  in  a  smaller  B])e- 
cimen  which  is  hall-^own,  beloBgiog  to  us,  the  pores  are  absent 
in  the  fifth  basa). 

Br.  Wright  (Monogr.  Cret.  Ecbin.,  Pal.  Soc.  Lend.  1S74,  toI.  i. 
pt.  vi.  p.  207,  pi.  xlvi  )  reft'TH  to  the  apical  system.  The  type  he 
examined  has  a  perl<  i  t  apical  system,  aud  each  of  the  basalt)  is 
perforated  by  tlic  madreporite,  aud  four  basals  are  perforated  by 
the  genital  ducts.  But  the  author,  by  an  liiifortiinate  overslirht, 
irtates  that  the  mndreporite  is  oulj  Been  in  the  right  anterior 
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basal.  This  »  erroneooB,  and  so  is  the  fi«;ure  giren  in  his  pinto. 
The  same  Bpecimon  shows  the  Tery  emAll  size,  compafatiTely»  of 
the  radial  plates  (oculars). 

It  is  evident  then  that  the  adult  forms  of  DUcoidea  cylindrica 
have  all  the  five  basals  perforated  for  tiie  madreporitei  and  all, 
except  the  fifth,  perforated  for  the  f^onital  duct. 

The  Ambulacra. — Wright  was  the  first  to  point  out  that  the 
■imple,  straight  condition  of  the  pairs  of  pores  was  not  univer- 
sally f  und  in  the  species,  but  that  the  pairs  on  the  actinal  area 
might  fall  into  a  biserial  arrangement.  • 

Now  it  appears  to  us  that  allowance  must  be  mode  for  the  ago 
and  size  of  the  tests  in  considering  the  particular  distribution  of 
the  pairs  of  pores ;  fur  in  the  largest  specimens  the  arrangement 
of  the  pairs  differs  from  that  seen  in  the  immature  forms,  espe- 
eially  near  the  peristome.  Again,  there  is  a  point  which  must 
be  remembered,  and  it  is  that  in  full-grown  specimens  the  am- 
bulacra arc  flush  with  the  test  aboTe  the  ambitus  and  raised 
above  its  level  actinallj.  The  poriferous  zones  are  on  the  slant 
of  the  Taised  surfiice  actinally ;  and  it  is  on  this  slope  that  the 
greatest  crowding  of  the  pairs  of  })orcs  happens.  Above  the 
ambitus  the  simple  arrangement  of  the  pairs  in  one  row  is  inva- 
riable;  and  it  is  seen  in  small  forms  even  near  to  the  peristome. 
.As  a  rule,  the  pairs  are  not  crowded  above  the  ambitus ;  and 
they  may  be  larger  there  than  actinally,  where  the  crowding  may 
be  considerable. 

The  height  of  the  ambulacral  plates  differs  according  to  position 
and  age«  They  are  high  near  the  peristome  in  young  forms,  and 
low  dose  to  the  ambitus ;  and  they  are  less  unequal  in  adults. 
The  horiaontal  sutures  between  the  plates  axe  often  slightly 
furrowed. 

The  plates  may  be  primaries,  or  compound  with  two  ot  three 
constituents.  The  plates  near  the  apical  system  and  extend- 
ing towards  the  ambitus  are  primaries.  Taking  the  specimens 
in  the  British  Museum,  Nos.  88742,.  723,  and  JB 180,  and  also  the 
half-grown  specimen  in  our  possession  as  examples,  it  is  to  be 
observed  that  near  the  radial  plates  there  are  low,  broad  primary 
plates,  each  having  a  pair  of  pores  placed  dose  to  the  interradial 
Buture*.  The  pores  are  large  and  separated  by  a  ridge ;  and 

*  Thekts  Dr.  Wright  (op.  cU,  p.  207)  imed  to  Mpsiratid  the  poriferoot 
lOPM  from  ihe  smbnlacnd  pkUs;  tor  he  wrotSb  **  Hie  jporiferoue  loneB  af« 
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Fig.  2. 

Ci^   O  o  o 


they  are  very  obliquely  placed  in  reference  to  the  tran8vcri^o 
PuturcB  of  the  ambulacral  plates.  The  outer  ])ore  is  aboral,  and 
is  very  cloi*e  to  the  (.  dge  of  its  plate  and  the  iutorraflium  ;  and  the 
inner  pore  is  adonil,  and  either  close  above  •pjj  ^ 

the  line  of  suture  or  on  it;  and  in  the  first    / 

instance  a  narrow  linear  prolongation  of  the  (^'^q'^  00  0/* 
pore  may  occasionally  be  seen  jiassiug  down  to 
the  suture  between  the  plate  and  the  next  in  Pig.  1«. 

adoral succession  (figs. laud  1  a).  (B.M. 3871'2.) 

The  nuniber  of  these  primaries  is  consider- 
able ;  and  they  almost  reach  the  ambitus  in 
specimens  which  are  not  adult.  They  are  followed  by,  or  alter- 
nate with,  compound  plates  composed  of  a  primary  and  a  low, 
short  demi-plate  (fig.  2),  or  a  demi  plate  Fig.  2. 

may  be  intercalated  between  two  primaries, 
the  three  not  forming  a  compound  phito 
(fig.  2a).    (B.M.  72;i.)    Tiie  demi-plate  in 

this  instance  was  a  primary  which  has  been  „.  ^ 

'  Fig.  2  a, 

crowded-oiit  by  the  growth-pressure  of  the 

primary  above  and  below ;  but  in  tlie  other 

instance  (fig.  2)  the  demi-plate  has  been  so 

pressed  upon  that  it  has  been  fused,  as  it 

were,  with  the  primary. 

Both  in  the  specimen  marked  723  in  the  British  Museum  and 
in  one  in  our  possession  the  primaries  are  followed,  at  the  ambitus 
or  just  above  it,  by  taller  compound  plates,  each  of  which  cousista 
of  a  large  primary  placed  abactinally,  and  a  low, 
broad,  triangular  demi-plate  situated  actinaily.     ^  PSg.8i 
The  two  plates  are  united  by  very  delicate 
sutures  and  form  a  geometrical  compound  plate 
(fii,'.  3).    (See  also  B.M.  ISO.) 

tSometimes,  at  the  ambitus,  there  is  a  third 
plate  in  a  compound  plate  ;  and  the  arrange- 
ment seen  is  very  unusual  in  the  Echinida?.  For  : — (1)  The  pairs 
of  pores  are  very  slightly  out  of  the  straight  vertical  line.  (2) 
The  upper  plate  is  a  large  pninary  which  occupies  the  whole  of 


Terr  narrow,  and  hare  one  pair  of  small  round  boles  opposite  each  tuubulacrftl 
plare."  The  por(«  are  of  oour,«e  in  nmbulacral  platen.  C)n  the  Kinne  pngc  it  is 
i»tai«^,  "  near  the  mouth-opeuing  two  rowa  [of  pairs  of  pores]  go  to  each  plate." 
TliiiitiiionTCai;  for  ttiere  it  but  one  pair  to  ft  plate. 
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tlie  compound  plate  at  tlic  median  suture  of  the  ambulacram 
(fig.  4).  (B.M.  180.)  (3)  There  are  two  j^^^ 
demUplates;  the  upper  one  hai  its  ahav.A 
suture  passing  aetinaUj  so  as  to  reach  the 
adural  euture  of  the  compoimd  plate  at  a 
little  distanoe  from  the  median  suture ; 
whilst  the  lower  demi-plate  has  its  aboral 
suture  also  sloping  actinally  and  reaching 
the  common  adoral  sutifro  not  far  from  the  interradial  edge. 

The  position  of  these  demi-plates  is  exactly  opposite  to  that 
noticed  in  the  compoimd  plates  of  the  Tri])lechinid»*. 

In  nearly  all  the  specimens  the  size  of  the  pores  diminishes 
actinallj,  but  this  is  not  inyariable;  and  in  all  ca^es  the  pairs 
become  closer,  and  alternate  pairs  are  crowded  out  of  the  straight 
Tertical  line.  Tliere  is  no  intercalation  of  pairs — that  is,  no  new 
growths  amongst  the  original  pairs.  Actinally,  and  on  the  slope 
of  the  raised  ambulacra,  ^liich  liave  uliemly  been  noticed,  the 
pairs  of  pores  are  crowded  and  biserial  in  their  arrangement* 
and  the  pores  are  placed  fo  obliquely  thnt  the  aboral  one  is 
nearly  Terticsl  to  the  adoral.  Although  the  crowding  of  the 
pairs  is  often  excessive,  still  there  is  never  more  than  a  pair  to 
a  plate;  and  the  plate,  often  very  Bmall,  forms  part  of  a  com* 
pound  plate.  Solitary  primary  or  demi-plates  which  do  not  enter 
into  the  compositiim  of  compound  plates  are  not  found  below  the 
ambitus.  The  cumponnd  plates  there  consist  of  a  primary  with 
one  or  two  demi-plates. 

The  following  is  a  description  of  four  compound  plates  placed 
near  the  ambitus  and  actinally  (fig.  6).  (B.H.  88742.)  Plate  1, 
the  abactinal  one  of  the  series,  consists  of 
a  large  middle  primary  and  a  small  aboral 
demi-plate  and  a  larger  adoral  demi- 
piate.  The  aboral  demi-plate  is  perfo- 
rated by  a  pair  of  the  outer  set  of  pores 
of  the  biserial  sone^  and  the  primary 
by  a  pair  of  the  inner  set^  whilst  the 
adoral  demi  exhibits  a  pair  of  pores 
■imilar  to  those  of  the  aboral  demi- 
plate.  But  the  primaiy  occupies  the 
whole  of  the  median  suture,  and  the 
demi-plates  do  not  come  in  contact  j  for  the  adoral  suture  of  the 
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upgtrmB  cnrm  aboxmllj  to  mcb  tlie  aboral  suture  of  the  com- 
pound plate,  ind  the  adozwl  demi-plate  Iim  its  al>orsl  suture  curved 
BO  as  to  reach  the  adoral  suture  of  the  compound  plate. 

The  next  comj^iind  plate  (2)  is  formed  in  the  same  manner  as 
tiiat  just  deecrihed ;  but  the  deuii-platee  aie  amaUer,  and  are  per- 
lomted  bj  pairs  of  pores  which  belong  to  the  inner  set ;  on  the 
other  hand,  the  primary  placed  between  the  demi-plates  has  a 
pair  of  pores  of  the  outer  set,  and  this  is  the  revene  of  what 
occurs  in  the  plate  aboTs.  Plate  3  has  onlj  two  componentsi 
and  the  abactinal  plate  is  a  low  broad  demi-plate  perforated  bj  a 
pair  of  pores  of  the  outer  set ;  the  aetinsl  plate  is  a  low  piimaij, 
and  ito  pair  of  pores  belongs  to  the  inner  set. 

Plate  4  is  fi»rmed  like  plate  2,  but  the  demi-plafces  are  Uttger; 
moreover,  the  pairs  of  pom  of  the  upper  demi-pla^  are  of  the 
inner  set,  like  the  pair  seen  in  the  demi-plate  placed  immediatelj 
abactinallj  In  the  compound  plate  above ;  but  thej  are  pb^ed 
nearer  the  interradium  than  the  psir  abore,  and  the  result  is  to 
give  a  triple  series  of  pairs  of  pores  with  the  pair  of  the  primarj 
of  plate  4h  This  triple  appearance  is  rare  in  I>keoidea»  It  will 
be  observed  that  the  compoeition  of  the  four  compound  plates, 
omitting  the  biserial  condition,  is  suggestive  of  tbat  seen  in  the 
genus  CiBUiplet§ru9^. 

At  some  little  distance  from  the  peristome  the  alternation  of 
outer  and  iuner  pairs  of  pores  contioues,  and  the  compound 
plates  are  rarely  formed  of  mote  than  two  plates.  The  primarj 
of  the  compound  plate  is  low  and  broad,  and  is  placed  abactimdly, 
whikt  the  very  small  demi-plate  is  found  at  the  aetinal  and 
outer  part  of  the  plate.  When  a  tubercle 
is  present,  the  primary  becomes  high.  The 
primarj  has  a  pair  of  the  outer  series  of  pores, 
and  the  demi-plate  a  psir  of  inner  series 
(%•  6). 

In  half-grown  specimens  a  decided  change 
occurs  in  the  pairs  of  pores  at  a  little  distance  from  the  peri- 
stome, and  they  become  Isrger,  wider  apart,  and  the  arraogement 
is  nearly  in  simple  series  (fig.  7).  The  pores  of  each 
pair  are  very  oblique  and  almost  vertical;  and  the 
greater  number  beloug  to  primaries  "which  are  higlier 
than  those  nearer  the  ambitus.  A  few  are  in  demi- 
plates.  In  older  specimens  the  simple  series  close 
to  the  peri.-^t-Jino  is  much  shorter,  and  indeed  barelj 
*  Dunoin  and  Sladen,  Joum.  Linn.  Soc,  Zool.  toI.  zix.  1885,  pi.  i. 
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exist?,  the  pairs  not  being  bo  large  comparntively  as  in  the 
yoiinj2:cr  formp,  and  with  their  arrangement  biserial. 

In  both  inRtances  the  expani^ion  of  a  tubercle-bearing  plate 
increases  its  height ;  and  it  is  followod  by  Binall  low  primaries  or 
by  a  demi-platp.  The  adult  specimens  coiiform  xory  mnch  to  tho 
drawing  giyen  by  Loven  of  the  perifitome  oi  Disco  idea  conica 
('EturloR;  pi.  xiv.  fig.  125). 

Tlic  peristoniial  end  of  tho  poriferous  zones  is  contracted,  and 
a  ecrics  of  tubercles  separates  tlie  pairs  from  the  pof<ition  of  the 
interradial  suture ;  bo  that  there  were  spines  in  rows  up  the 
narrow  space  of  the  pcristomial  funncl-shapcd  tube.  Tho  first 
pairs  of  pores  arc  not  visible  from  without,  for  they  are  high  up 
in  the  pcristomial  tube,  and  are  placed  in  the  processes  of  a 
structure  which  is  termed  the  pehgnftthic  girdle  (Jouru.  Linn. 
Soc,  Zool.  vol.  xix.  p.  170.) 

In   a  specimen  attributed  to  Discotdea  cylindrica  in  tlie 
British  Museum  (No.  E  180),  which  is  half -grown,  and  has  not 
become  cylindrical  in  outline  above  the  ambitus,  but  is  simply 
hemispherical,  the  arrangement  of  the  plates  above  the  ambitus 
ii  somewhat  exceptional.    The  pores  arc  large  and  oblique,  being 
in  Bimple  series  and  rather  distant.    The  first  four  plates  of  a 
certun  set  are  low  and  broad ;  then  comes  a  tubercle-bearing 
primary  with  a  considerable  downward  expansion  towards  the 
median  line.   It  is  followed  by  a  low  primary  which  is  almost  a 
demi-plate  on  account  of  the  diminution  of  its  vertical  measure^ 
ment  near  the  median  line.   This  loss  of  size  has  been  due  to 
tlie  growth  of  the  primary  above,  and  the  pressure  has  made 
1)oth  plates  to  combine  within  a  geometrical  outline  to  form  a 
compound  plate.   The  next  plate  is  a  decidedly  very  low  primary, 
and  it  is  auceeeded  by  a  primary  with  a  downward  expansion 
forming  a  compound  plate  with  a  low  primary,  which  is  almost 
a  demi-plate.     This  compound  plate  is  followed  by  a  low 
primary.   Just  above  the  margin  in  this  specimen,  the  growth- 
preaaure  has  altered  the  shape  of  the  plates  in  a  very  instructive 
manner.  There  is  a  triplet,  and  the  first  plate  of  it  is  a  large 
downwardly  expanded  primary;  the  next  is  a  low  and  broad 
demi-platOi  for  the  pressure  haa  blocked  out  part  of  a  Imv 
primary  near  the  median  line,  and  a  demi  has  resulted.  The 
third  plate  ia  a  small  narrow  and  low  demi-plate ;  and  this 
waa  once  a  very  low  primary  reaembling  those  further  up. 
F^waaura  made  it  aasume  the  ahape  of  a  common  small  demi. 
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and  then  iheihree  plates  were  joined  into  a  triple  eomponnd  one. 
It  appean  that  in  some  Bpedmeaa  the  outer  set  of  pairs  of 
pores  on  the  flank  of  the  raised  ambulacra  are  larger  than  the 
inner  series;  and  when  this  is  the  case,  the  alternations  of  the 
pairs  are  Tery  well  seen. 

The  width  of  the  ambulacra,  compared  with  that  of  the  inter- 
radia,  is  from  one  fourth  to  one  third ;  and  aboTC  the  ambitus 
there  are  nine  pairs  of  pores  opposed  to  two  intonradial  plates*. 

Tke  InUrruHal  Flatet, — ^These  gradually  diminish  in  siie 
towards  the  peristome,  and  still  more  so  as  th^  pass  up  the 
funnel  of  the  peristome  to  the  perignatbio  girdle.  At  the  girdle 
the  odd  interradium  (No.  6)  has  a  single  plate ;  and  although 
we  are  not  quite  satisfied  on  the  point,  it  appears  that  tbere^are 
single  plates  at  the  peristomisl  margin  of  the  interradia  Nos.  1 
and  3.  Double  plates  are  seen  at  the  margin  of  the  peristome 
in  interradia  Nos.  2  and  4. 

This  is  the  arrangement  <Sf  plates  noticed  in  the  funnel-shaped 
peristomes  of  JEehUumeitt  and  Amhlgpj^uif,  Loyen  has  figured 
a  solitary  plate  in  the  peristome  of  Diweoidea  eoniea  in  inter- 
radium 5  J. 

Uks  P(0m/e«M*— The  actinal  aperture  is  very  small  in  relation 
to  the  dimensions  of  the  test ;  it  leads  up  through  a  sort  of  funnel- 
shaped  tube  to  the  peristomisl  margin,  which  is  therefore  well 
within  the  test,  and  not  fiush  with  its  actinal  surface.  The  peri* 
stomial  tube  becomes  narrower  upwards,  and  its  upper  margin 
merges  into  a  remarkable  perignatbic  girdle.  The  opening  of  the 
peristome  aetinally  is  Tery  nearly  circular,  and  in  no  instance  is 
it  worth/  of  the  term  decagonal  j  there  is  the  slightest  departure 
only  from  a  continuous  cunrature.  But  when  the  upper  margin 
of  the  peristome  is  seen  from  below,  the  outline  departs  more 
from  that  of  a  cirele,  and  ten  slight  carves  are  seen — ^fire,  broad 
and  decided,  are  interradial,  and  five,  narrower  and  less  formed, 
are  ambulaeraL  There  are  no  notchea  aetinally;  but  at  the 
margin  of  the  peristome  and  at  the  edge  of  the  perignatbic 
girdle  there  are  fiunt  gxooTe-like  notches  between  the  interradia 
and  the  ambulacra. 

»  la  dMerfbing  the  tmbabors,  the  laft«  Dr.  Wright  atiAad  that  About  thns 
of  its  plat«0  correspond  Tertieally  to  one  iatenmibalacnl  pbto  (op.  eit.  p.  206) ; 
but  in  the  plate  drawn  bj  Bone,  pL  xlvi.  flg.  1  d,  nine  painof  pora  oorretpond 

to  two  intcrattibulacrol  plates  ;  and  that  is  correct. 

t  Bunr^n  and  8l;iden,  I'ai.  Ind.,  ser.  xiT.j  Tert.  Kchin.  of  Kaobh,  p.  17* 
t  LoTen,  '  Etudeti,  pL  ziv.  fig.  125. 
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The  curved  edges  of  the  inner  extremity  of  the  peristomial  tube, 
as  seen  from  below  upwards,  are  not  the  terminations  of  the 
ambulacra  and  interradia ;  for  when  a  section  is  made  transversely 
through  a  test  at  the  ambitus,  and  the  challf  is  cleared  out  from 
the  actinal  portion  of  the  divided  mass,  plates  are  seen  forming 
an  internal  oblique  projection  in  the  position  of  the  perignathic 
girdle. 

The  projection  is  continuous  around  and  above  the  peristomial 
tube,  and  is  a  perignathic  girdle  of  a  very  remarkable  and  unique 
kind.  The  girdle  is  well  seen  in  a  specimen  at  the  British  Museum 
No.  40341  (fig.  8) ;  and  it  will  be  observed  that  the  so-called 

Fig.  8. 


ribs,  ten  in  number,  which  pass  over  the  inner  surface  of  the 
actinal  intcrradial  plates,  commence  at  the  outer  edge  of  the 
interradinl  parts  of  the  girdle.  The  girdle  is  ratlier  low,  and  sur- 
rounds the  peristomial  opening  in  the  form  of  a  raised,  oblique, 
broad,  ridge-like  ring.  The  upper  surface  of  the  girdle  is  free, 
and  consists  of  flat  or  slightly  irregular  slanting  surfaces,  the 
slant  being  towards  the  peristome,  ending  all  round  and  out- 
wards in  a  continuous  and  wavy  free  edge.  This  edge  hns  the 
parts  which  correspond  with  the  ambulacra  thin,  less  projecting 
than  the  other  portions,  and  re-enteringly  curved.    The  parts 
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of  ike  edge  of  the  girdle  which  conespoad  with  the  interradia 
aie  boldly  curved  outwards  and  are  krger  than  the  others. 

The  outer  wavy  free  edge  of  the  whole  girdle  oTeihaogs  the 
inner  sorftee  of  the  base  of  the  teat,  and  the  riba  just  men- 
tioned arise  from  the  undcrpart  of  the  overhangmg  Btructure. 
The  upper  surface  of  tho  girdle  is  of  ooorse  between  the  edge 
just  alluded  to  and  the  peristome  ;  and  its  slanting  surface  is  not 
a  simple  plane  one,  for  on  each  of  the  broader  interradial  portions 
there  a  slight  dcpreHsion  on  cither  side  of  the  ceiitru  iiud  an 
elevation  close  to  tlio  ambulacral  curves.  'J'his  depression  i.- 
probably  the  relic  of  a  uiu.->eular  origin,  one  on  each  aide  of  tho 
niL  Liiaa  line  of  apkte.  No  nutures  occur  in  tiie  interradial  parts 
of  the  girdle ;  but  it  is  not  satisi'uctoril}  bhuwn  that  there  are  not 
sutures  between  the  ambulacral  and  interradial  portions  along 
the  line  of  the  slight  croovings  which  are  on  either  side  of  an 
ambulacrum  high  up  m  the  peristome,  and  at  the  lower  edge  of 
tho  iiiuer  surface  of  tho  ^nrdle — that  is  to  my,  in  the  usual 
position  of  sutures  in  relaticin  with  branchial  grooves  or  cuts*. 
There  is  a  distinct  median  and  more  or  less  vertical  suture  in 
every  ambulacral  part  of  the  girdle,  and  there  are  pairs  of  pores 
on  the  sides  of  it  (fig.  8). 

In  ambulacrum  III.,  zone  "  5,"  there  are  two  pairs  of  pores 
which  are  placed  obliquely,  as  in  the  case  with  tlie  single  pairs  of 
the  other  ambulacra,  and  the  pairs  of  the  other  amlMil-u  ra  arc  at 
different  distances  Irom  ilic  free  edge  of  the  ambulacra!  j)arts  of 
the  u'li'^He;  and  these  dilierent  positions  are  exactly  those  which 
occur  in  tho  particular  plates  around  the  jieristonies  of  other 
regular  Echinoidea  according  to  Jx)veu.  The  low  er  part  of  the 
girdle  is  continuous  with  the  ambulacral  and  interradial  plates  of 
tho  actinal  part  of  the  test  around  tho  peristome.  The  inner 
part  of  the  girdle  is  the  upper  oontiattation  of  the  peristonual 
tube. 

The  anatomy  of  the  perignathic  girdle  in  the  Echinoidea  was 
described  by  one  of  us  in  this  Journal  (Journ.  Linn*  Soc.,  Zool. 
vol .  TIT.  p.  1 79, 18S5 ) ;  and  that  of  Diseoidco  ^lindriea  was  noticed 
as  follows  (p.  182) : — "  In  Discoidea  there  is  a  continuous  girdle 
without  arehes,  although  the  homologues  of  the  processes  exist." 
lieferenoe  must  be  made  to  the  above-mentioned  communi- 
cation in  order  to  comprehend  the  terminology.  It  is  evident 
that  there  axe  no  arched  parte  in  Dueoidea  cjflindrico ;  but  it  is 

*  Dnnfiui,  Jowii.  Liim.  8ool,  Zool.  1885,  pL  uz.  Ilg.  9,  Mtw  «. 
ZJRir.  ^OUBV. — SOOLOeT,  TOL*  XX.  5 
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true  that  the  ambulacral  parts  of  the  girdle  are  perforated  by  one 
or  more  pairs  of  teiit<u:ular  pores;  and  therefore  the  parts  thus 
penetrated  are  the  homologues  of  the  processes  which  in  other 
GnatliOistomes  (oiuitting  the  Cidarida^)  form  the  hides  to  or 
proccBses  of  the  archea  (  '  auricles  "  of  aulhor.i). 

The  interradial  portions  of  tlie  girdle  lu  Discoidea  cylindi  ica 
are  the  homologues  of  tlie  ridges  of  the  otlier  regular  Echinoidea, 
including  the  Cidarida*,  and,  m  in  the  other  forms,  the  ridges 
are  composed  of  one  or  more  interradial  plates. 

On  eoiJipanng  the  gudk  s  of  Cidaris  and  DUcoidea^  it  will 
he  noticed  tliat  both  have  the  ridgea  well  developed,  and  clearly 
in  cousequeiico  of  the  attachment  of  protractor  muscles.  In 
Cidarida?  the  utility  of  the  retractor  musclcH  in  diminislied  by 
the  nature  of  the  scaly  structure  around  the  peristomial  opening  ; 
and  in  Discoidea  the  extremely  high  and  narrow  peristomial  tube 
and  the  spines  attached  to  tubercles  within  indicate  that  wide 
o])cning  of  the  jaw-ends  could  not  occur  even  as  much  as  iu 
Cidaris. 

Neither  in  Cidaris  nor  in  Discoidea  are  the  "  processes  *'  of  the 
ambulacral  parts  of  the  girdle  developed  so  as  to  afford  origin  or 
attachment  to  muscles  ;  and  it  is  evident  that  the  portions  of  the 
ambiJacra  in  Discoidea  which  are  perforated,  and  which  are  the 
homologues  of  the  proceflses  of  the  ambulacral  arches  of  the 
Echinide,  could  not  hare  given  attachment  to  muscles  because  of 
the  preaence  of  the  pores ;  moreover,  the  processes  of  Echinid» 
are  not  the  origins  of  muscles,  but  the  arches  are.  The  distinction 
in  structure  between  the  girdles  of  Discoidea  aud  of  the  EchinidsD, 
such  as  the  species  of  the  genera  jSJc^miMyiSb^/^/rc/tf,  TemnopJeurus, 
Diadcmaf  Cc^opletirw,  Strongylocentrotus,  &c.t  is  evident;  for 
there  are  no  arches  and  no  upward  prolongations  or  procesBee 
to  form  arches  in  Discoidea,  The  greatest  affinity  in  structure 
is  with  the  Cidarids;  bnt  the  difierence  is  important,  inasmuch 
as  the  ambulacral  parts  of  the  girdle  are  wauiing  in  Cidarids, 
and  are  high  and  block  the  ambulacral  path  in  IHicoidea* 

No  trace  of  pyramids  or  of  anj  portions  of  a  dental  apparatus 
has  ever  been  found  in  Diteoidea ;  but  it  is  impossible  to  reject 
the  supposition  that  the  genus  was  gnathostomoua,  for  the  pre- 
sence of  ridges  marked  with  depressions  in  the  girdle  would  seem 
to  point  to  muscular  attoehments  and  to  the  inevitable  presence 
of  jaws.  The  position  of  the  jaws  was  probably  not  so  vertical  as 
in  the  Cidaridie,  but  slanting  more  or  less  i  and  it  is  probabJe 
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that  the  teeth  did  not  project,  but  moved  as  in  the  Clypeastroids. 
It  ia  possible  that  the  deiiial  uppai'atub  wa^  sleuderj  it  iti  iu 
Molecti/pus. 

The  ^'Internal  Ribg'' — These  ten  ridgc-Hkc  prujectiona  ou  the 
interKiJia  w  ithin  the  test  are  low  and  narrow,  but  wider  at  their 
bikst's  than  at  the  free  edge.  They  reach  from  the  outer  and 
under  part  of  the  pengnathie  girdle  to  the  inner  surface  of  the 
test  just  above  the  anibituH,  aud  their  height  is  about  a  inilliiaetro 
near  the  girdle,  aud  3  nuiiimctres  at  the  oppobile  extremity. 

There  are  two  ribs  to  au  iuterradial  area,  oue  on  each  side  of 
the  median  line  of  suture  of  the  interradiuin  ;  and  each  one  is 
placed  along  the  middle  of  each  row  uf  intcrradiai  plates. 

The  ribs  are  not  additional  plates,  but  simply  special  upuurd 
growths  of  the  middle  portions  of  the  upper  surfaces  of  the  inter- 
ratJiai  plates  of  the  actinal  part  of  the  test.  The  sutures  wliich 
are  between  consecutive  interradial  plates  can  be  traced  over 
the  ribs.  Finally,  it  must  be  noticed  with  regard  to  the  growths 
of  the  inside  of  the  tesit,  that  there  is  a  low  ridge  along  cacli 
median  suture  of  the  five  ambulacra  on  the  inside  of  the  base 
of  the  test;  it  couiinences  at  the  ambalacral  part  of  the 
girdle,  and  gradually  diminishes  towards  the  ambitus  of  the  test 
nithin 

The  Periproct. — This  is  small  iu  relation  to  the  size  of  tiie  lest, 
aud  is  iu  a  very  slight  concavity  iu  the  odd  intorradium,  being 
nearer  to  the  margin  of  the  test  ihan  to  the  peristome.  It  is 
elongated  in  the  direction  of  the  antero-poHterior  axis  of  the  test, 
and  varies  in  shape  from  the  elliptical  witii  rather  narrow  ends  to 
the  ovui<l  wiih  a  considerable  curvature  posteriorly.  It  is  bounded 
by  four  plates  in  one  aud  five  plates  in  the  opposite  zone ;  and  the 
sixth  plate  from  the  jjcristoinial  margin,  not  including  the  first 
single  plate,  forms  the  inner  boundary  in  one  zone,  and  the  seventh 
plate  in  the  other  zone. 

The  surface  of  the  test,  as  has  been  remarked  by  nearly  every 
observer,  is  remarkably  punctate ;  and  the  multitudes  of  minute 
depressions  have  a  conesponding  number  of  small,  close,  sharp 
granules  between  them.  The  larger  tubercles  are  lu  sunken 
flcrobicules  which  are  sbaUow ;  and  there  is  decided  creuulation 
and  perforation. 

•Zittel,  Handb.  d.  Pal  Bd  i.  1870-W),  p.  dl4,  fig.  37&  The  Um  ribi  are 
tbown  and  pari  of  the  perignathic  girdle. 
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Jfj^A  J9tfiii/  JPlate. — ^The  flpeeimena  of  DueoidtaeyUndriea 
in  the  British  MuMum  show  that  the  fifth  basal  is  not  a  comple- 
mentaiy  plate,  but  a  true  baaal  which  is  not  i)erforated  for  a 
genital  duct,  but  which  is  penetrated  by  the  madreporiit  .  I'ho 
position  and  dimensions  of  the  plate  are  those  of  a  nonual  l)as:il 
in  other  forms ;  and  it  is  not  comparable  with  tho  .so-called  llfifj 
plat©  described  by  Cottcau  in  one  f^peciuieii  Echinoconus  alho- 
galerus,  for  that  was  a  part  of  the  k-lt  post/erior  basal.  EchinO' 
conu*  has  no  fifth  basal. 

The  Evolution  of  the  Fifth  Genital  Duct  and  the  Perforation  of 
the  Fifth  B(ual  Plate  of  Species  of  Discoidea. — Loven  has  argued 
that  during  the  lapse  of  time  the  generative  orf:janf?  oi"  species  of 
Dmoidca  became  more  fully  developed  after  the  auus  moved  out 
of  the  apex,  and  that  the  fifth  plate  reappeared  and  became  per- 
forated by  a  genital  duct*.  There  is  much  to  be  advanced  in 
favour  of  this  remarkable  generalization,  and  it  is  certainly  the 
case  that  the  oldest  species  luid  four  basaU  perforated  by  genital 
ducts,  whilst  the  youngest  had  five  perforated  basals.  The 
oldest  Hpeeiea  do  not,  however,  obtain  a  fifth  i^enital  duct,  and  its 
perforation  during  lapse  of  ai,'C8  does  not  occur;  for  tho  oldest 
and  youngest  forms  of  Discoidea  cf/lindrica,  for  instance,  have 
only  four  perforated  baaals.  D.  contra,  Dcsor,  is  a  Gaulfc  and 
Albien  species  of  Europe  nnri  Africa,  and  it  follows  Loven's  law, 
and  has  but  four  basais  j)erforated  by  the  duct,  and  tho  fifth  is 
imperforate.  D.  subucuhts  ranges  from  tho  Warminster  Upper 
Greensand  into  the  Lower  Chalk  ;  and  it  has  been  described  as 
having  onlj  four  or  sometimes  five  basais  perforated ;  there 
are  two  spodmens  in  the  British  Museum  in  which  all  the  basais 
are  perforated. 

Discoidea  mMitJna,  D.  Faprina,  D  JulUeni,  and  D.  ForgemolU 
are  European  htuI  Xorth-Airican  iovm^,  and  all  hare  five  basais 
perforated  ;  and  the  age  of  the  fossils  is  Cenomanicn.  D.  inf^a 
and  D,  Dixani  are  from  the  Upper  Chalk,  and  all  the  five  basais 
are  perforated. 

So  far  as  the  wliole  genus  is  cnncemed^  the  generalization  of 
the  appearance  of  the  fifth  basal  perforation  in  the  later  ages  of 
its  lifetime  is  proved;  but  the  appearance  of  a  fifth  per- 
forated basal  in  time  has  not  been  proved  to  occur  in  the  same 

*  Loffa,  On  Pourtakma,  Kongl.  8v«iiitai  Vetonskapg-AikadwnieiisHandlm^r, 
Sd.sz.No.7, 1883,p.6& 
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•pedes.  The  Tslidify  of  tluB  intereeting  obaerration  hj  Lor&i 
viU  bave  to  be  tested  od  otber  gionnds ;  fi>r  it  is  a  matter  of 
considerable  doubt  in  our  minds  whether  all  tiie  species  which 
hare  been  admitted  into  the  genus  Diicoiiea  esn  remain  in  it. 

J>.  MuimeuluB  differs  much  from  D.  cylindnea  in  thohollowed-out 
and  tumid  nature  of  the  aetinal  part  of  the  test»  in  the  existence 
of  low  primary  ambulacral  plates  only,  and  their  great  crowding 
without  the  formation  of  compound  pistes.  Again,  the  madre- 
porite  is  in  the  second  basal  onlj.  Kevertheless,  we  hare  found 
ribs  on  the  inner  surface  of  the  aetinal  part  of  the  test,  as  in 
D.  cylindrica;  and  probably  the  perignathic  girdle  will  be  found* 
As  yet,  we  have  only  detected  Teiy  indefinite  traces  of  it. 


On  the  Characters  of  the  Geous  Zophoput,  with  Description  of  a 
new  Species  from  Australia.  By  SrvAXi  O.  BtDLBr,  M.A., 
F.L.S. 

[Bold  4th  Vcnmhue,  1886.] 

(Platk  11.) 

PnoBABLT  in  few  groups  of  the  Animal  Kingdom  have  suoh 
unnatural  characters  been  employed  for  the  distinction  of  genera 
and  species  as  in  the  PhykctolsDmato  us  Polyzoa.  Few  systematio 
soologists  can,  for  example,  have  studied  the  relations  of  AUjjf' 
oneUa  and  FlumtMla  without  feeling  that  the  current  reasons  for 
separating  these  two  divisions  are  far  from  satiefactoiy,  consist- 
ing, as  eipressed  by  Prof.  Allman  in  his  well-known '  Monograph 
of  the  Freshwater  Folysoa*  (Bay  Society,  1856X  chiefly  in  the 
manner  of  connection  between  the  tubes  composing  the  colony* 
"  Sxoept  in  the  condition  of  the  dermal  system,  the  structure  of 
FlwmateUa  differs  in  no  essential  point  from  that  of  M^onella, 
This  system,  however,  in  the  coalescence  of  the  tubes  into  a 
common  msss  in  Jlc^cnella^  while  they  remain  totally  distinct  in 
JPhmaUma,  presents  ns  with  a  difference  which  I  believe  to  be 
of  sufficient  importance  to  justiiy  ns  in  placing  the  two  forms  in 
sepsrate  generic  groups  *'  {I,  e.  p.  92). 

Dr.  Jullien  Monographic  des  Bryocoaires  d'esn  douce/*  Boll. 
80C.  ZooL  France,  x.  p.  90,  published  in  1886)  has  given  veij 
forcible  expression  to  this  feeling  of  dissatisfaction,  and  has 
indeed  introdnced  into  the  classification  modifications  of  a  very 
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fuDdnn  ctital  chanu^r,  of  which  hk  onion  of  the  genus  Alaj- 
anella  with  Flumaielh,  and  even  the  speciee  of  the  former  with 
spedes  of  the  latter  genus  in  a  h>ng  list  of  Bjnonjms,  is  not  the 
most  radical  of  the  changes. 

It  is,  however,  my  ohject  on  this  occasion  to  draw  attention  to 
bat  one  part  of  the  existing  systems  which  seems  to  require 
remodelling. 

The  diagnosis  of  Lophoput,  as  given  hj  AUman  (U  c.  p.  88), 
runs "  OosnoBcium  sacciform,  hyidine,  with  a  disc  which  serves 
for  attadiment  but  not  for  locomotion;  ectocyst  gelatinoid; 
orifices  scattered.  Statoblasts  elliptical,  with  an  annulus,  but 
without  marginal  spines.*' 

Jollien  (1.6.  p.  189),  besides  characters  derived  from  the 
general  relations  of  the  colony  as  a  whole,  inserts  in  his  defini- 
tion of  the  genus : — '*  Sfatoblastes  ellipti^ue^  pourvusd*un  anneau 
snr  le  pourtour ;  anoeau  termini  en  pointe  auz  eztr^mit^s  du 
grand  diam6tre.'* 

The  discovery,  as  detailed  below,  of  a  new  species  of  the  genus 
in  Australia,  involves  the  giviug  up  of  the  lastnuuned  character 
as  of  generic  importance,  and  Lojyhojnis  remains  distinguished 
from  Oristatella  by  the  absence  of  spines  from  the  statoblast 
and  of  a  locomotor  disk  from  the  colony,  and  from  PectinateUa 
chiefly  by  the  former  character. 

LoPHOPiTS  LEsnsirFELDi,  n.  sp. 

Zoarium  forming  chain-like  or  contort  linear  growths,  the 
xooBcia  being  aggregated  into  small  linear  groups,  which  are  con> 
nected  with  each  other  by  stolon-lilKe  lobes.  Zooids  deeply 
divided  from  each  other  within  the  ectocy»t,  tubular,  ending 
below  in  rounded,  slightly  constricted  knobs  terminated  by  a 
special  thickening  of  the  outermost  layer  of  the  endocyst. 
Sctocyst  perfectly  hyaline,  about  1  milHm.  deep,  forming  low  mam- 
milla), about  '02  millim.  high,  which  contain  the  zocDcial  orifices. 

Tentacles  about  50  in  number,  the  longest  longer  than  the 
endocyat-body.  Epistoine  not  observed.  Ectocyst  (in  spirit) 
hyaline,  colourless;  eudocyat-bodic.^  pale  yellow.  fStatoblast 
aUiciij  tiiipLioii  lu  outline,  auuulus  almost  flat ;  body  very 
convex. 

Measurements. — Length  of  extended  polypide  (the  portion 
within  ectocyst-sbeath)  about  1  millim.  Diameter  of  neck  of 
looacium  (endocyst)  about  02  millim.  Length  of  lopiiophore,  from 
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root  of  arm  to  tip  of  furthest  tentacle,  about  1  miUim.  Maximuni 
length  of  tentacles  (in  spirit  specimens)  about  1  millim. 

Statoblast  about  '85-"95  millim.  long  by  '7  millim.  brortd ; 
annulus  about  '22  wide  at  ends,  about  *15  millim,  at  sides ;  cells 
of  aniiuius  alM  iut  MJI  to  '05  millim.  bruaJ. 

Habitat,  Parainaiiu  Kiver,  New  South  Wales. 

The  chief  points  distinguishing  this  specien  from  L.  erf/sfallmm 
appear  to  be  the  absence  of  terminal  angles  to  the  Htatoblant,  and 
the  knobbed  form  of  the  inner  end  of  the  endocyat.  The  ten- 
tacles are  also  probably  far  longer  tliau  in  L.  rnjsfallinus.  No 
otlier  ^pe('ie^«  of  tlie  genus  is  known — that  form  as.-igncd  to  it  bv 
31r.  Carter,  from  Bombay,  evidently  being  rightly  removed  fruin 
Lo^hupiis  by  Hyatt  and  JuUieu.  I  have  In  st  )wed  upon  the 
species  under  notice  the  name  of  its  indetatigable  discoverer, 
Dr.  von  Lendeiifeld,  not  only  on  account  of  his  discovery,  and 
of  the  very  remarkable  manner  in  wliich  he  has  preserved  the 
specimen,  which  shows  almost  all  its  characters  as  in  life,  but  also 
in  commemoration  of  his  generosity  in  presenting  it  to  the 
Natural  History  Museum,  and  in  allowing  me  to  describe  a  new 
form,  BjBtematicallj  and  geographically  of  such  high  interest* 

The  particular  specimen  from  \^hich  this  description  is  drawn 
up  coats  some  thin  fasciated  vegetable  stems  for  a  length  of 
S^incbeSy  but  probably  was  much  more  extensive  originally; 
the  mass  thus  formed  is  about  7  millim.  in  greatest  diameter. 
The  statoblasts  are  described  from  a  stjcc-imeu  found  in  a  dead 
colony,  obtained  at  the  same  spot,  which  exhibits  t  l  o  characton 
of  the  ectoGjst  sufficientiy  for  identification.  The  conditions 
under  which  the  colonies  nrc  growing  (practically  covering  the 
entire  circumference  of  the  object  in  which  they  rest)  almost 
preclude  the  poesibility  of  such  approaches  to  locomotion  as  have 
'  been  sometimes  attributed  to  X.  eryMlinug ;  at  the  same  time 
their  attachment  to  the  base  is  very  slight.  The  body  of  the 
statoblast  is  dark  umber-brown,  the  annulus  colourless. 

MuMtte  Stinuiwre, — Staining  with  borax  carmine  has  enabled 
me,  in  the  excellent  state  of  preservation  of  the  specimen,  to 
demonstrate  desrly  that  the  outermost  layer  of  the  ectocyst 
consists  of  substellate  nucleated  cells ;  these  are  most  usually 
roughly  oblong  in  shape,  with  the  branches  chiefly  at  the  poles, 
and  measure  about  'OlS-'iKS  by  *005  millim.,  with  a  small  nucleus 
and  puncdform  nucleolas ;  but  interspersed  abundantly  among 
them  are  some  cells  with  a  ^1  jbular  central  mass  about  '01  millim. 

6» 
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wide,  mainly  composed  of  a  laige  nueleus,  which  GontaioB  a 
nudeoluB,  itself  aVont  *0Q2  miUim.  bioad. 

These  cells  are  not  described  by  Allman  (he.  eit)  or  in  Hyatt's 
papers  (Proc.  Essex  lostitute,  toIs.  ir.  A  Ti.),  nor  ha?e  I  seen  them 
noticed  in  any  other  paper  whidi  I  hare  met  with.  Their  form 
would  seem  to  assign  a  mesodermic  origin  to  them,  but  hitherto 
no  overl}  ing  tissue  has  been  found,  to  represent  the  ectoderm. 

Floating  JpparaiU9  qf  the  Statohlaet, — ^The  cellular  structure 
of  the  annvlus  of  the  statoblast  in  those  forms  in  which  it  is 
dereloped  resembles  that  of  the  gemmule  of  true  SponjiUid<p, 
as  elucidated  by  the  researches  of  Carter,  Marshall,  and  Yej-* 
dowsky,  80  strongly  that  it  only  requires  to  be  pointed  out  in 
ordear  to  be  recognised. 

Auiirdlaeian  Speeiee  t^FreehwiUr  Folyzoa, 
The  only  Australasian  species  of  I^shwater  Polysoa  recorded 
by  JuUien  (/.  e.\  and  by  Hutton,in  his '  Catelogueof  the  2Uarine 
llollusea  of  New  Zealand,*  is  Flumafella  ApUni  of  MacgilHTray. 
A  form  assigned  to  Plumaidla  repcns,  var.  a  of  Allman,  is,  howoYer, 
desmbed  by  A.  Hamilton  firom  near  Napier  in  New  Zealand 
(Trans.  New  Zeal.  Inst.  xii.  p.  302) ;  and  Mr.  Whitelegge  is  stated 
to  have  ezbibited  the  same  species,  FlwiuUelUi  Tepensj  and  Frede* 
rieeUa  eulfana,  from  New  South  Wales,  in  Proc  Linn.  See.  N.  S. 
Wales,  viii.  (1883)  pp.  297,  416.  The  genus  Lophopm  does  uot 
appear  to  have  been  hitherto  recorded  from  Australasia. 

DESCRIPTION  OB  PLATE  IL 

Fig.  1.  Lophopus  Lendn^lAdi.  n.  sp.  Part  of  the  colonj,  attaebed  to  plant- 
stctii,  showing  n  siibfjiiral  arrangement  of  the  zoariiim.    Natural  wze. 

2.  Part  of  the  Eouriiiin,  t*liowing  zuuids  in  different  states  of  contraction 
or  expansion,  a.  Hyaline  (?  cuticular)  layer  observed  at  tcruiination 
of  body  of  poljpidfs.   h.  Food-maw  in  alimcntarjr  canal,    x  40  dium. 

3k  Portaon  of  tbo  aetocjat,  to  show  ■tnietuio  u  eiliibited  itniniiig  vitli 
bona  csraiae.  «.  Stellate  oeUs;  6.  Qloboteoella.  xOOOdiam. 

4.  A  itetobUuli  ihoiriqg:  a,  siiiiqIiib;  ht  body;  UMtodermio  eell«*f 
X(50  diam. 

N  B.  Tbew  figun»  are  somewhat  achematiaed,  except  aa  regfttde  esMntiel 


*  Thete  bodies  appear  to  oomist  nauily  of  refvacUTe  granolee  and  of  a 
luge  nmdeiis.  Ferbape  tfiej  tepresBnt  aa  early  stage  in  tbe  diTinon  of  the 
gem-oelL 
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Experiments  on  the  St^se  of  Smell  in  Bogs. 

By  Geoboe  J.  HoMA>Es,  LL.D.,  F.K.3.,  F.L.S. 

[Bead  IGth  Decembcsr,  is&i.  \ 

Or  all  tlie  plienomena  presented  hj  the  higher  evolution  of 
sense-organs  in  the  Animal  Kingdom,  to  my  mind  the  most 
remarkable  is  the  acuteneBs  of  ol&ctory  perception  which  is 
exhibited  bj  certain  oiders  of  Mammalia.  All  the  other  facnlties 
of  special  sense  are,  so  to  speak,  more  evenly  distributed  through- 
out  the  vertebrated  series ;  so  that  when  we  compare  our  own 
sense  of  sight,  of  hearing,  or  of  taste,  with  those  of  vertebrated 
animals  in  general,  we  at  once  recognise  that  they  are  comparable. 
But  such  is  not  the  case  with  the  sense  of  smell ;  for  in  many  of  the 
CarniTora,  BuniiDants,^.,this  sense  has  undergone  so  enormous 
a  development  as  to  be  suggestive  of  differing  from  our  own,  not 
merely  in  degree,  but  in  kind.  Any  one,  for  example,  who  is  ac- 
customed to  deer-stalking  must  often  have  been  freshly  astonished 
at  the  precautiona  which  it  is  needful  to  take  in  order  to  prevent 
the  game  from  getting  wind  of  the  sportsman.  Indeed,  to  a 
novice  such  precautions  are  apt  to  be  regarded  as  implying  a 
superstitious  exaggeration  of  the  possibilities  of  olfactory  per- 
ception I  and  it  is  not  until  he  hsa  himself  seen  the  deer  scent 
him  at  some  almost  incredible  distance  that  he  lends  himself 
without  disguised  contempt  to  the  direction  of  the  keeper.  Yet 
among  the  Camivora  the  sense  of  smell  is  even  more  extraordi- 
nary. Here,  for  instance^  is  an  observation  upon  the  subject 
which  I  published  several  years  ago,  and  which  I  now  quote  be- 
cause it  led  to  the  experimenta  which  it  is  the  object  of  this 
paper  to  detail : — 

"I  once  tried  an  experiment  with  a  terrier  of  my  own  wbicli 
showw,  better  than  any  thing  that  I  have  ever  read,  the  almost 
Bupemataral  capabilities  of  smell  in  Dof^'s.  On  a.  Bank 
holiday,  when  the  broad  wiilk  m  iii  La ni's  Park  was  swarming 
with  people  of  all  kuiJ?,  >Nalking  in  nil  ilirections,  1  took  my 
terrier  (which  I  knew  had  u  splendid  iiuse,  aud  could  track  me 
for  miles)  along  the  walk,  and,  when  his  attention  was  divci  ted 
by  a  strange  dog,  I  suddenly  made  a  number  of  zigzags  across 
the  broad  walk,  then  stood  on  a  seat,  and  watched  the  terrier. 
Finding  I  had  not  continued  in  the  direction  I  was  going  when 
lie  left  me,  he  went  to  the  place  where  he  had  last  seen  me,  and 
there,  picking  uj>  my  scent,  tracked  my  footsteps  over  all  the 
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zigzags,  I  had  made  until  he  found  me.  Now  in  order  to  do  this 
lie  had  to  distinguish  my  trail  from  at  least  a  hundred  others 
quite  as  fresh,  and  many  thousauds  of  others  uot  so  freak,  cross- 
ing it  at  all  angles."  • 

The  object  of  the  experiments  about  to  bo  described  was  that 
of  ascertaining  whether  a  dog,  when  thus  distinguishing  hia 
master's  trail,  is  guided  by  some  distinctive  smell  attaching  to 
hi^  master's  shoes,  to  any  distinctive  smell  of  his  master's  feet* 
or  to  both  these  ditVerences  combined. 

I  have  a  setter-bitch  over  which  I  have  shot  for  eight  years. 
Having  a  y&cj  good  nose,  she  can  track  me  over  immense  dis- 
tances, and  lier  devotion  to  me  being  very  exdnsiye,  she  coDsti- 
tuted  an  admirable  subject  for  my  experiments. 

These  conriated  in  allowiog  the  bitch  to  be  taken  out  of  the 
kennel  hj  some  one  to  yrhom  abid  was  indifferent*  who  then  led 
her  to  a  preananged  spot  from  which  the  tracking  was  to  begin. 
Of  course  thxa  spot  was  always  to  leeward  of  the  kennel,  and  the 
person  who  was  to  be  tracked  always  walked  so  as  to  keep  more 
or  less  to  leeward  of  the  starting-point.  The  district — ^park^lands 
anrrounding  a  house — ^was  an  open  one,  presenting,  however, 
numerous  trees,  shrubberies,  walls,  Ac.,  behind  which  I  could  hide 
at  a  distance  from  the  starting-point,  and  so  obsenre  the  animal 
during  the  whole  course  of  each  experiment.  Sundry  other  pre* 
cautions,  which  I  need  not  wait  to  mention,  were  taken  in  order 
to  ensure  that  the  bitch  should  have  to  depend  on  her  sense 
o£  smell  alone,  and  the  following  are  the  experiments  which  were 
tried: — 

1.  — I  walked  the  grass-lands  for  abont  a  mile  in  my  ordinary 
shooting-boots.  The  instant  she  came  to  the  stsrting-poiut,  the 
bitch  broke  away  at  her  full  speed,  and,  faithfully  following  my 
track,  overtook  me  in  a  few  minutes. 

2.  ^1  Bet  a  man  who  was  a  stranger  about  the  place  to  walk 
the  park.  Although  repeatedly  put  upon  his  trail  by  my  servant, 
the  bitcli  showed  no  disposition  to  follow  it. 

3.  — I  had  the  bitch  taken  into  the  gun-room,  where  she  saw 
me  ready  to  start  for  shooting.  I  then  left  the  gun-room  and 
went  to  another  part  of  tlie  house,  while  my  gamekeeper  Ic-f  t  the 
house  by  the  back  door,  walked  a  certain  distance  to  leeward  in 
the  direction  of  some  partridge-ground,  and  then  concealed  him- 

•  'Mental  Evoliitii>n  in  Animals,'  nji  f}-.?  .  ^^Iiore  iJ^o  see  for  additional 
remarks  of  a  genenvl  kind  on  the  seiuie  ot  mell  in  diierent  animals. 
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sdf.  The  Hteh,  wbo  ww  now  liowling  to  foUow  me,  was  led  to 
the  Imek  door  hj  another  eemmt.  Qniehlj  findiDg  the  trail  of 
the  gpunekeeper,  ahe  tracked  it  for  a  few  yards ;  but,  finding  that 
I  had  not  been  with  him,  ahe  left  his  trail,  and  hunted  abont  in 
all  directions  for  mine,  which,  of  conrae,  was  nowhere  to  be 
foond. 

4. — eolleetedallthemen  abont  the  places  and  directed  them 
to  walk  okMe  behind  one  another  in  ^dian  file^  each  man  taking 

care  to  place  bis  feet  in  the  footprints  of  bis  predecessor. 
In  this  processioD,  numbering  twelye  in  all,  I  took  the  lead, 
while  the  gamekeeper  brought  up  the  rear.    "When  we  had  walked 

two  hundred  yards,  I  turned  to  the  right,  followed  by  live  of 
the  men  ;  and  at  iLt'  point  where  I  had  turned  to  the  right,  the 
Bcventli  inn  1 1  turned  to  the  loft,  followed  by  all  the  remainder. 
The  two  paitit:?  thus  formed,  after  having  walked  in  opposite 
directionH  for  a  considerabh;  distance,  concealed  themselves,  and 
the  bitch  was  put  upon  the  common  track  of  the  whole  party 
before  the  point  of  divergence.  Follo'^^in-  tiais  common  track 
with  rapidity,  she  at  tirsi  ()\  rt  jjliot  the  point  of  divergence  ;  but, 
quickly  recovering  it,  witliout  any  hesitation  chose  the  track 
which  turned  to  the  right.  Yet  in  this  case  my  footprints  in 
the  common  track  were  overlaid  by  eleven  others,  and  in  the 
track  to  tlie  right  by  five  others.  Moreover,  as  it  was  the 
^unekerpt  r  who  brought  up  the  rear,  and  as  in  the  absence 
of  my  trail  she  would  always  follow  his,  the  fjict  of  his  ncent 
being,  ho  to  speak,  up])ermo8t  in  the  series,  was  shown  in  no 
way  to  disconcert  the  animal  when  foUowing  another  familiar 
aoent  lowermost  in  the  series. 

5- — I  requested  the  stranger  before-mentioned  to  wear  my 
ahooting-bootB,  and  in  them  to  walk  the  park  to  leeward  of  the 
kennel.  When  the  bitch  was  led  to  this  frail  she  followed 
it  with  the  eagerness  wherewith  she  always  followed  mine. 

6.  — wore  this  stranger^s  boots,  and  walked  the  park  as  he 
had  done.  On  being  taken  to  this  trail,  the  bitch  conld  not  be 
induced  to  foUow  it. 

7.  — The  stranger  walked  the  park  in  bare  feet ;  the  bitch  woidd 
not  follow  the  trail. 

8.  — I  walked  the  park  in  bare  feet:  the  bitch  followed  wj 
tndl;  but  in  qnite  a  different  manner  &om  that  which  ahe 
displayed  when  foUowing  the  trail  of  my  shooting-boots.  She 
was  so  much  less  esger,  and  therefore  so  much  less  rapid,  that 
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Ker  nnoner  was  suggestiTe  of  great  unoertaint/  whether  or  not 
ehe  was  on  my  track. 

9. *->I  walked  the  park  in  new  ihooting-boota,  which  had  never 
been  worn  hj  tsaj  one.  The  hitch  wholly  refused  to  take  this 
trail. 

10.  — walked  the  park  in  my  old  shooting-bootB,  but  having 
one  layer  of  brown  paper  glued  to  their  soles  and  sides.  The 
bitch  was  led  along  my  track,  but  paid  no  attention  to  it  till  she 
came  to  a  place  where,  as  I  had  previously  observed,  a  small 
portion  of  the  brown  paper  first  became  worn  away  at  one  of  my 
heels.  Here  she  immediately  recognised  my  trail,  and  speedily 
followed  it  up,  although  the  surface  of  shoe-leather  which 
touched  the  ground  was  not  more  than  a  few  square  milli- 
metres. 

11.  — walked  in  my  stocking-soles,  trying  first  with  new 
cotton  socks.  The  bitch  lazily  followed  the  trail  a  short  distance 
and  then  gave  it  up.  I  next  tried  woollen  socks  which  I  had 
worn  all  day,  but  the  result  was  the  same,  and  therefore  quite 
different  from  that  yielded  by  my  shooting-boots,  while  more 
resembling  that  which  was  yielded  by  my  bare  feet. 

12.  — began  to  walk  in  my  ordinary  shooting-bootB,  and  when 
I  bad  gone  fifty  yards,  I  kicked  them  off  and  carried  them  with 
me,  while  I  continued  to  walk  anotber  three  hundred  yards  in 
my  stocking-soles ;  then  I  took  ofiT  my  stockings,  and  walked 
another  three  hundred  yards  on  my  bare  feet.  Oq  btin^^ 
taken  to  the  beginning  of  this  trail,  or  where  I  had  started 
lu  my  shootini^-boote,  the  bitjh  as  usual  set  off  upuu  it  at 
full  bpecJ,  nor  did  she  abate  this  speed  througliout  the  whole 
distance.  In  other  words,  having  been  once  started  upon  the 
familiar  scent  of  my  shootiug-booLs,  she  seemed  to  entertain  no 
doubL  that  ihc  acent  of  the  stocking-soles  and  of  the  bare 
feet  belonged  to  nie  ;  although  she  did  not  clearly  recognize  them 
as  belonging  to  me  when  they  were  not  continuations  of  a  track 
made  by  my  shooting-boots  (10  and  11). 

13.  — I  requested  a  gentleman  who  was  calling  at  the  house, 
and  whom  the  bitch  liad  never  before  seen,  to  accompany  me  in 
a  conveyance  along  one  of  the  carriage-drives.  At  a  distance  of 
several  hundred  yarda  from  the  liouse,  I  alighted  in  my  shooting- 
bouts,  walked  fifty  yards  beside  the  carriage,  again  entered  it 
while  my  friend  alighted  and  walked  two  hundred  yards  still 
further  along  the  drive.   The  bitch  ran  the  whole  2<>0  yarda  at 
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hot  full  speed,  without  making  any  pause  at  the  place  where  the 
scent  ehanged.  Tbb  experiment  was  snbsequently  repeated  with 
other  strangersi  and  witii  the  same  result. 

14.  — walked  in  mj  ordinary  shooting-boots,  haring  preriooslj 
soaked  them  in  oil  of  aniseed.  Although  the  odour  of  the  ani- 
seed was  so  strong  that  an  hour  afterwards  the  path  which  I  had 
followed  was  correctly  traced  by  a  friend,  this  odour  did  not 
appear  to  diseoneert  the  bitch  in  following  my  trail,  for  she  ran 
me  down  as  quickly  as  usual.  It  was  noticed,  however,  by  the 
friend  who  took  her  to  the  trail  that  she  did  not  set  off  upon  it 
as  instantaneously  as  usual.  Sho  began  by  examining  the  first 
three  or  four  footsteps  with  care,  and  only  then  started  oif  at 
full  speed. 

15.  — Lastly,  I  tried  some  experiments  on  tlie  power  wliicli  tliia 
bitch  might  display  o£  icccL;;u/iug  my  individual  odour  as  ema- 
nating from  my  whole  person.  In  a  largo  potato-field  behind 
the  house,  a  number  of  labourers  had  been  engaged  for  eight  or 
ten  hours  in  digging  up  and  carrying  away  potatoes  all  the  way 
along  half  a  dozen  adjacent  "drills."  Coiisequently,  there  was 
here  a  strip  of  bared  land  in  the  field  about  twenty  yards  u  ide, 
and  a  quarter  of  a  mile  long,  which  had  been  thoroughly  well 
trampled  over  by  many  strange  feet.  Down  this  strip  of  land 
I  walked  in  a  zigzag  course  from  end  to  end.  On  reaching  the 
bottom  1  lurued  out  of  the  field,  and  agnin  walked  up  a  part  of 
the  way  towards  t)ic  liouse,  but  on  tli*'  other  side  of  a  stone  wall 
whicli  bounded  the  field.  This  ^tone  wali  was  breast  high,  and 
was  situated  nearly  a  hundred  yards  to  windward  of  my  previous 
course  through  the  potatoes.  The  bitch,  on  being  h'd  out  of  the 
house,  was  put  upon  my  trail  at  the  top  of  the  field,  and  at  high 
speed  picked  out  my  trail  among  all  the  others,  following  roughly 
the  various  zigzags  which  I  had  taken.  But  the  moment  she 
gained  the  '*  wind's-eye  "  of  the  place  where  I  was  standing  be- 
hind the  wall,  she  turned  abruptly  at  a  right  angle,  threw  up  her 
head,  and  came  as  straight  as  an  arrow  to  the  spot  where  I  was 
watching  her.  Yet  while  watching  her  I  had  allowed  only  my 
eyes  to  come  above  the  wall,  so  that  she  proved  herself  able 
to  distinguish  instantly  the  odour  of  the  top  of  my  head  (without 
hat)  at  a  distance  of  two  hundred  yards,  although  at  the  time 
she  was  surrounded  by  a  number  of  over-heated  labourers. 

16.  — On  another  day,  when  it  was  perfectly  calm,  I  tried  the 
experiment  of  ataading  in  a  deep  dry  ditcb,  with  only  the  top  of 
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my  uncorered  head  above  the  level  of  the  surroiinduig  fields. 
When  she  was  led  within  two  hundred  yards  of  the  place,  she 
instantly  perceived  my  odour,  and  ran  in  a  straight  line  to  where  I 
had  then  ducked  my  head,  so  that  she  should  receive  no  assistance 
firom  her  sense  of  sight.  This  experiment  shows  that,  in  the 
absence  of  wind)  the  odour  of  my  head  (and  no  doubt,  in  a  leaser 
degree,  tliat  of  017  body)  had  diffused  itself  through  the  air  in  all 
directions,  and  in  an  amount  sufficient  to  enable  the  setter  to 
recognise  it  as  my  odour  at  a  distance  of  tiro  hundred  yards. 

Erom  the  above  experiments  I  conclude  that  tiiis  bitch  distin* 
guishcs  my  trail  from  that  of  all  others  by  the  peculiar  smell  of  my 
boots  (1  to  G),  and  not  by  the  peculiar  smell  of  my  feet  (8  to  11). 
No  doubt  the  smell  which  she  recognizes  as  belonging  distinctively 
to  mj  trail  is  communicated  to  the  boots  by  the  exudations  from 
my  feet ;  but  these  exudations  require  to  be  combined  with  shoe- 
leather  before  they  are  recognized  by  her.  Probably,  however, 
if  I  had  always  been  accustomed  to  shoot  without  boots  or 
stockings,  she  would  have  leamt  to  associate  with  me  a  trail  made 
by  my  bare  feet.  The  ezpOTiments  further  show  that  although  a 
few  square  millimetres  of  the  surface  of  one  boot  is  amply 
sufficient  to  make  a  trail  which  the  animal  can  recognize  as  mine, 
the  scent  is  not  able  to  penetrate  a  single  layer  of  brown  paper 
(10).  Purthermore,  it  would  appear  that  in  foUowing  a  trail 
this  bitch  is  ready  at  any  moment  to  be  guided  by  inference  as 
well  as  perception,  and  that  the  act  of  inference  is  instantaneous 
(12  and  18  as  compared  with  2,  8,  and  11).  Lastly,  the  experi- 
ments show  that  not  only  the  feet  (as  these  affect  the  boots),  but 
likewise  the  whole  body  of  a  man  exhales  a  peculiar  or  individual 
odour,  which  a  dog  can  recognize  as  that  of  his  master  amid  a 
crowd  of  other  persons  (15)  ;  that  the  individual  quality  of  this 
odour  can  be  recognized  at  great  distances  to  windward  (15), 
or,  in  calm  weather,  at  great  distances  in  any  direction  (UJ) ; 
and  tliat  it  does  not  admit  of  beini*  overcome  by  the  strong  smell 
of  aniseed  (1-1),  or  by  that  of  mauj  oLlier  Ibotpriuts  (4j. 
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On  the  liOch-Leren  Tnmi  (iSb^  /MMiMiim). 
Bj  Feascib  Dat,  CLE.,  F.L.8, 

[Bead  2nd  Deoember,  1886.] 

Salmo  LETENENSia,  Walker » 

Salrao  levenensis,  Walker,  Wemmian  MmudrSy  i.  p.  541  (1808), 
ajmd  Neill  ;  Walker^  Posthumous  Essays  on  Natural  History 
(1812)  ;  Tarrell,  Brit.  Fishes,  (eil.  2)  ii.  p.  117,  (ed.  3)  i.  p.  257  i 
Ounfher,  Catal,  of  Fishes,  vi.  p.  101 ;  Couch,  Fishes  Brit.  Isles, 
p.  243,  pi.  ccxx. ;  Houghton,  Brit.  FresJuraff'i'  Fishes,  p.  123,  c.  fig.; 
Day,  British  and  Irish  Fishes,  ii.  p.  92,  pi.  cxvi.  figs.  2  <&  2  a. 

Salmo  taurin  us,  or  Loch-LeTen  Bull-Trout,  Walker,  Euaye,  he. 
(large  exam  pie  ti). 

Loeb-Iieren  Trout,  Richardson,  Fauna  S^,*Ameriettna,  1836, 
p.  148  ;  Kne»i  Troeeedingilannean  8oeiefy,voh  ii.  p. 854,  Doc. 1864. 

Salmo  cttcLfer,  I*arneU,  Fukee  qf  the  Mrik  of  JForth,  p.  806, 
pi.  zzz.,  and  Wem,  Mem,  vit.  p.  146,  pi.  xn. 

Among  the  general  public,  anglers,  and  fisbermen  it  bas,  from 
almost  time  immemorial,  been  a  subject  of  argument  as  to 
wbetber  tbe  Ijoeh-Leren  trout  should  be  considered  a  species 
distinct  from  the  burn-trout  (Salmo  fario) ;  and  also,  supposing 
it  to  be  a  distinct  species,  whether  it  maj  not  be  tbe  descendant 
of  a  marine  form  which,  having  ascended  the  rirer  Leyen  and 
obtained  access  into  the  loch  from  the  sea,  has  been  unable  to 
return  there.  Scientific  men  have  joined  in  this  discussion  and 
given  or  refused  specific  rank  to  the  Loeh-Leven  trout;  in  the 
meantime,  the  form  in  question  has  been  selected  as  the  stock- 
fish for  the  justlj  celebrated  Howietoun  fish>&rm  of  Sir  James 
Kaitland,  which  is  within  25  miles  of  Loch  Leven  and  at  about 
the  same  eleration  aboTC  the  sea,  and^hm  facilities  have  existed 
for  studjing  the  race  more  closely,  perhaps,  than  an/  other  of 
our  Brltisli  trout. 

In  Sir  Kobcrt  Sibbald's  history  of  Kinross-shiro,  1710,  we 

read: — "Loch  Lercn  abounds  witli  liuefislij^uchaK  the  .saiinouds*, 

*  The  term  euliuond  waa  used  vaguely  by  some  authorfi  as  apph'cable  to 
both  tiie  aohuou  and  eea-trout,  thai  Uie  simple  name  being  given  is  liurdly 
•ulBdent  «vid«noe  of  tbe  prwcnee  of  Sahno  solar.  Thus  Sir  B.  Sibbald,  in  his 
*  SootiA  IDiiftnits,'  1684,  difided  isbnOD  from  nfanoiwta,  and  nTdned  to  iho 

latter  an  follows Salm(iii«tm  qui  BOfltratibiu  tbe  Salm'-n-inmt**  (p.  26). 
He  alio  observed,  "  Tlic  Grey  trout,  or  Bill-trout,  some  of  them  as  large  as  a 
Kilraond";  but^  as  I  «hall  sliow,  this  grey  ptnpp  if  not  the  livery  of  old  spcci- 
uieiui,  and  none  have  been  recorded  over  10  lb.  in  weight,  it  would  therefor© 
aeem  he  referred  U>  sea-troul ;  again,  silvery  trout  in  Scotch  ludiii  uru  uftcu 
sissnd  SB  SMptrant* 
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taken  in  the  summer  ....  The  G^ey-trout  or  Bill-trout,  some 
of  them  aa  big  aa  a  aalmond ;  greyiab  skinned  and  red  fished, 
a  foot  long,  taken  all  the  year  over.  Cendue  or  Gamdue  in 
Iriah,  Blackhead,  having  a  black  apot  on  the  top  of  ita  head,  ia 
fat,  big  aa  a  Dunbar  herring,  red  fished,  much  esteemed.'* 

Pennant,  in  1769,  went  to  Loch  Leven,  and  obaerred The 
fish  of  this  lake  are  pike,  small  perch,  fine  eels,  and  most  excel* 
lent  trouts,  the  best  and  the  reddest  I  ever  saw;  the  largest 
about  6  lb.  in  weight  *'  (Joum.  4th  ed.  p.  69).  In  his  'British 
Zoology,*  1776,  he  did  not  refer  to  any  distinct  species  ezisting 
in  Loch  Leven ;  but  after  remarking  on  the  large  trouta  of  Lough 
Neagh  in  Ireland,  locally  termed  Buddagha,  he  continued,  '*  Trouta 
(probably  of  the  aame  species)  are  also  taken  in  Hulse-water,  a 
lake  in  Cumberland,  of  a  much  superior  size  to  those  of  Lough 
Ncagh.  These  are  supposed  to  be  the  same  with  the  trout  of 
the  lake  of  Geneva,  a  fish  I  have  eaten  more  than  once,  and 
think  but  a  very  indifferent  one  "  (iv.  p.  299). 

The  Beverend  A.  Smith,  'Statistical  Account  of  Kinross,' 
1793,  remarked  that  **  In  Loch  Leven  are  all  the  different  species 
of  hill,  bum,  and  muir  trout  that  are  to  be  met  with  in  Scot- 
laud,  evidently  appearing  from  the  diversity  of  manner  in  which 
they  are  spotted ;  yet  all  three  different  kijuls,  after  being  two 
years  in  the  loch  and  arrivinc^  at  |  lb.  or  1  lb.  iu  weif^ht,  are  red 
in  the  flesh,  as  all  the  trout  of  every  kind  in  the  loch  arc,  except, 
perhaps,  those  newly  brought  down  by  the  floods,  or  such  as  are 
sickly.  The  Silver-grey  trout,  with  about  four  or  five  spots  on 
the  middle  of  each  side,  is  apparently  the  original  native  of  the 
loch,  and  in  many  respects  the  finest  fish  of  the  whole.  The  fry 
of  all  kinds  are  white  in  the  flesh  till  they  come  to  the  size  of  a 

herring,  about  the  beginning  of  the  third  year   Those 

called  bull-trout  are  believed  to  be  the  old  ones.  In  spring, 
1701,  a  large  one  was  caught  that  weighed  10  lb.'* 

Dr.  Walker,  in  his  posthumous  *  Essays  on  Natural  History 
and  Eural  Economy,'  1812,  obh^erved  of  the  trout  in  LochLeven: — 
**The  first  mo.^i  frecjuent  ia  called  at  the  place  Greij  Trout,  and  is 
a  fish  not  distinctly  dcf^cribed  by  naturali.^tii ;  it  is  found  usually 
from  1  lb.  to  2  lb.  in  weight,  at  times  cousiderably  larger.  This 

supposed  to  1)0  Snlmo  levenensis,  N.  The  secoud,  called  by 
the  inhabitants  Bull-trout,  Salmo  taurinus,  N,,  supposed  to  be  a 
distinct  species  ;  but  there  is  reason  to  suppose  this  is  the  male 
of  the  above.   These  two  are  generally  known  in  Edinburgh  aa 
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Locb-Lcvcn  trout.  The  third  is  called  at  Kinross  the  Camday, 
is  S  in.  to  10  in.  long,  and  reckoned  a  disliuct  species  ;  but  is 
only  the  grey  trout  at  an  early  age."  He  likewise  referred  to 
three  more  8j)ecic8  as  the  Burn  trout,  the  iiighlaud  or  Muir 
trout,  and  another  form  of  bull  trout,  which  he  does  not  appear 
to  have  seen,  found  in  the  deep  paria  of  the  lake,  attaining  to 
7  lb.  or  8  lb.  in  weight,  and  with  yellow  flesh. 

Graham,  '  General  Eeview  of  the  Agriculture  of  Kinross  and 
ClackmaQDan,*  publishtd  about  the  commencement  of  the  present 
century,  after  giving  an  account  of  the  fish  found  in  Loch 
Leven,  remarked,  "Flounders  are  also  found  in  Loch  Leven," 
which  demonstruied  that  at  thiH  period  sea-liahee  were  able  to 
obtain  access  up  tlie  river  Leven  into  the  lake. 

In  the  year  1874,  Mr.  T?.  Burns  Begg,  the  ex-president  of  the 
Kinross  Fishing  Club,  compiled  an  interesting  account  of  the 
Loch- Leven  trout,  jukI  of  the  locality  which  it  inhabited.  The 
Loch-Leven  lake,  [)rior  to  ib30,  covered  a  superficial  area  of  4312 
acres  ;  it  is  situated  360  feot  above  the  sea-level,  and  receives  the 
w  aters  of  the  Garuy  and  of  the  north  and  south  Qucicli  ;  while  the 
mean  flow  from  it  throughout  the  year  amounts  to  4000  cubic 
feet  a  minute,  which  goes  into  the  river  Leven,  and  this  river, 
after  a  course  of  14  miles,  falls  into  the  Firth  of  Forth.  In 
December,  1830,  the  loch  was  diminished  to  three  fourths  of  its 
oziginal  dimensioDS,  or  to  3543  acres,  by  an  extensive  drainage 
operation,  which  permanently  reduced  its  natural  level  to  the 
extent  of  four  and  a  half  feet,  and  means  were  likewise  devised 
by  which,  when  desired,  another  four  nnd  a  half  feet  can  be 
drawn  off.  f'leming  made  a  careful  inspection  of  the  locb 
during  the  years  1834  and  1835,  in  order  to  ascertain  wh.it 
effect  the  drainage  had  had  upou  its  fisheries,  and  he  concluded 
that  they  were  permanently  diminished  one-third  in  their  Talue, 
the  sluices  acting  injuriou.sly  to  young  fish  by  reason  of  the  strong 
conentat  the  outflow ;  and  that  the  margin  of  the  lake  had  under* 
gone  a  change  nn&?ouxable  to  its  piscine  inhabitants,  owing  to 
the  peculiar  barminess  of  the  shore  rendering  the  new  margin 
ill  suited  for  supplying  them  with  food.  In  the  lake  itself,  how* 
ever,  the  water-snsals  were  found  not  to  have  been  destroyed. 

Many  have  supposed  that  the  snperior  flavour  of  Loch-Leven 
trout  is  a  consequence  of  the  quality  and  abundance  of  the  food 
which  they  eould  obtain  there. 

In  the '  New  Statistical  Account  of  Scotland/  mention  is  made 
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of  a  trout  taken  April  27th,  1841,  that  weighed  10  lb.,  being 
27  inches  long  and  17  inches  in  girth.  We  are  likewiM  told  of 
the  fish  in  this  lake,  that  their  superiority  in  quality  is  not 
confined  solely  to  the  Loch-Levcn  trout  ])ro})er,  but  is  to  be 
observed  in  the  common  troul,  aud  even  in  the  ])ike,  perch,  and 
eels;  also  that  the  trout  of  Lucli  Leven  do  not  continue  lo 
exhibit  the  same  disliuctive  superiority  when  they  are  remored 
to  other  waters.  In  new  quarters,  however  tavounible  buch  may 
appear  to  be,  they  are  said  to  invuriably  deteriorate  and  lose 
much  of  their  quality. 

The  peculiarly  excellent  food  in  the  water  at  Loch  Leven  lias 
been  Bupposed  to  consist-  of  a  small  reddish-colonred  moUusk, 
believed  to  be  restricted  to  the  shallow  shingly  beds  lying  near 
to  tho  shores  (the  form  here  alluded  to  would  necm  to  be  a 
Limnma),  and  the  ^^essile-eyed  crustacean,  "screw"  or  "  water- 
Bhrimp,"  Gammarus.  ]\Tr.  Wilson  concluded  that  it  was  owinj^ 
to  the  abundant  and  perpetual  breeding  of  these  and  other 
living  creatures  that  the  trout  in  question  owed  their  supe- 
riority. A  tisherman,  however,  who  had  the  management  of  the 
euiing  of  the  trout,  and  had  observed  the  food  taken  from  their 
Btonmcha,  remarked  that  he  had  never  obserred  any  small  shells, 
but  mostly  wonnfti  minnows,  perch,  and  young  trout.  Further- 
more, evidence  w^as  adduced  by  fish-dealers  and  others  who  had 
been  regularly  supplied  with  trout,  both  before  and  mace  the  drain- 
age, who  distinctly  stated  that  they  could  observe  no  deteriorft' 
tion  whatever  in  the  fish.  Parnell,  however,  held  a  <Tili'erent 
Tiew ;  and  there  cannot  be  a  doubt  that  the  stock  of  fish  largely 
diminished  from  some  cause. 

Whether  this  form  is  or  is  not  the  Salmo  Cumberland  of  La- 
c6pide,in  his  'Histoire  Naturelle  des  Poissons,'  toL  t.  p.  606, 
cannot  now  be  determined  from  the  meagre  description  which 
has  been  handed  down  to  us;  but  that  author  described  it  as 
having  a  small  head,  white  flesh,  and  being  externally  of  a  grey 
colour.  A  correspondent  of  Loudon*s  'Magadne  of  Natural 
History,'  1882,  yoI.  y.  p.  317,  remarked  upon  a  form  of  trout 
which  was  found  in  Ulswater  and  Windermere,  termed  by  the 
residents  a  "  grey  trout"  and  having  the  habits  of  a  char,  which 
he  likened  to  Lae^p^e's  fish,  and  asserted  was  captured  up 
to  20  lb.  weight.  Parnell  in  1888,  h  c,  appears  to  be  the  first 
who  scientifically  investigated  this  form  of  trout,  and  from 
his  remarks  we  learn  that  he  considered  "the  differences  that 


Digitized  by  Google 


MB.  F.  DAX  ON  THE  LOCH-LETEN  TBODT. 


76 


enst  between  S»  emdfir  (as  he  temed  tbk  form)  and  8*fano 
are  yeey  rtrildiig.  The  pectorals  of  S,  cae^fhr,  when  expanded, 
aire  pointed ;  in  8*  fario  thej  are  rounded.  The  eradal  fin  in 
S,  eaeifer  is  Innated  at  the  end;  in  8.  fario  it  ii  ainuona  or 
even.  8,  cae\fer  has  never  aoj  red  apots ;  S.  fario  ia  acaroeiy 
ever  without  them.  The  caudal  rays  are  much  longer  in  8» 
cifer  than  in  S.  fario^  in  fiah  of  equal  length.  In  8,  emoifer  the 
tail*fin  ia  pointed  at  the  tipper  and  lower  eztremitiea ;  in  8.  fario 
they  are  rounded.  The  fleah  of  8,  eae^or  ia  of  a  deep  red,  that 
of  8.fimo  18  pinkish  or  often  white.  The  cncal  appendagea  in 
8.  coicifer  are  from  60  to  80  in  number ;  in  S.  fario  I  have  never 
found  tbem  to  exceed  46."  He  also  observed  that  this  fish  does 
not  appear  to  be  peculiar  to  Loch  Lcvcn,  as  be  bad  seen  speci- 
mens that  had  been  taken  in  some  uf  the  lakes  of  the  county  of 
Sutherland. 

Sir  John  Ricl)ardson,  in  tbe*Fiiuna  Boreali-Americana,'  /.  c, 
remarked  that  in  "  external  form,  the  proportional  size  of  varioua 
parts  of  the  head  and  gill-covers,  the  ^im  of  the  acales  and  the 

dentition,  agrees  with  S.  lemanus   Three  indiyidimla  of 

the  Loch-Leven  trout  that  were  diBnected  had  each  73  pyloric 
caeca,  and  in  one  of  them  59  vertebrse  were  counted."  Yarrell 
added  nothing  lo  the  previous  descriptions.  Knox,  *  Lone  Glens 
of  Scotland,'  1854,  observed  of  this  trout  of  Loch  Leven,  that  it 
"is  a  beautiful  silvery  dark-spotted  trout,  imagined  by  some  to 
be  peculiar  to  the  iake.  This,  however,  in  not  likely,  since  trout 
quite  resembling  those  of  Leven  are  found  in  many  northern 
lakes  "  (p.  36).  He  concluded,  after  citing  some  of  the  opinions 
of  others,  that  he  was  disposed  to  think  that  two  apecies  of 
trout  inhabit  Loch  Leven,  independent  of  the  common  river 
trout ;  namely,  the  trout  which  lives  on  entomostracae,  and  comes 
into  season  in  December,  January,  and  February ;  and  the  trout, 
which,  feeding  on  the  buodnnin,  and  on  flies,  worms,  and  all  the 
common  food  of  the  common  river  trout,  comes  into  season  later 
in  the  spring**  (p.  37).  In  the  'Proceedings  of  the  Linnean 
Society '  (Dee.  19th,  1854),  Dr.  Knox  remarked  that  at  first  he 
thought  this  a  specific  form,  "  although  anatomical  investigation 
haa  not  hitherto  confirmed  it.** 

Br.  Gfinther,  /. gave  a  fuller  description  than  the  previous 
authors  whom  I  have  quoted.  He  observed  of  thia  fiah  that  it 
haa  the  "body  much  lesa  atout  than  in  8»  fario  .  .  •  •  In  the 
male  aez  a  mandibular  book  has  never  been  observed.  MaTillary 
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mneli  longer  than  the  snout,  but  nrach  nszrower  and  more  feeble 
than  in  8,fmo  (see  figures,  p.  6) ;  in  epeeunena  18  inches  loug 
it  extends  to  below  the  hinder  margin  of  the  orbit,  and  at  no 
age  doea  it  reach  much  beyond  it  • « . .  The  teeth  of  the  body  of 
the  Tomer  fonn  a  single  series,  and  are  persistent  throughout 
life.  Fins  well  deyeloped,  not  rounded.*'  He  found  from  40  to 
90  ciBcal  appendages.  At  page  G,  /.  are  figured  two  maxillary 
bones,  stated  to  be  from  S.  fario  and  S.  levenensis*,  but  the 
driiwin;^-j  net  being  completed  at  their  proximal  extremities 
render  it  almost  impossible  to  understand  what  they  are  intended 
to  represent.  The  supplementary  bone  would  seem  to  be  where 
the  most  difference  exists.  The  teauie  author  likewise  remarked 
(p.  7)  on  the  question  of  species  in  Salmonida^  and  gave  his 
reasons  for  admitting  certain  forms  to  that  rank,  stating  that 
"whenever  the  zoologist  observes  two  forms  distinguished  by 
peculiarities  of  organization  such  as  cannot  be  eonceived  to  be 
the  effects  of  an  internal  or  external  cause,  disappearing  with 
the  diRap])earancc  of  that  cause)  and  which  forms  have  been 
propagated  and  are  being  propagated  uniformly  through  all  the 
generations  within  the  limits  of  mir  observation,  and  are  yet 
most  probably  to  be  propagated  during  the  existence  of  mankind, 
he  is  obliged  to  describe  these  two  forms  as  distinct,  and  they 
will  commonly  be  called  species.*'  Dr.  Giinther  has  also  stated, 
at  a  meeting  of  the  Zoological  Society,  that  the  late  8ir  J. 
Kichardaon  had  informed  him  that  he  believed  the  true  Loch« 
lieTCn  trout  had  disappeared  from  that  lake. 

In  giving  a  decision  on  the  well-known  "  Orange-fin  "  case,  in 
1872,  the  Sheriff  Substitute  found  that  "  in  reference  to  the  out- 
ward silvery  appearance  of  the  fish  in  question,  hot li  Dr.  Giinther 
and  Professor  Young  state  that  the  silyeiy  coat  with  which  these 
fishes  is  dothed  is  to  be  regarded  as  a  distinctiTe  mark  of  their 
being  migratory  fish  of  the  salmon  hind.  The  assumption  of  the 
silTezy  coat ....  in  the  case  of  river  fish,  is  to  be  held  an  almost 
infallible  test  of  a  migratorjr  and  sea-going  habit.  Nor  is  this 
inconsistent  with  the  well-known  fact,  that  in  the  case  of  certain 
fish  which  inhabit  lochs  having  now  no  communication  with  the 
sea,  a  similar  silvery  appearance  is  to  be  seen.    In  the  case  of 

*  The  toeth  in  tke  numUa  of  <S^.  Immmsis,  m  Dr.  OSntbei't  figurs,  an 
shown  as  directed  forwards  and  inwardB ;  the  base  of  each  tooth  appean  as  H 
lOBtiiig  on  tho  akin  with  ita  point  tunied  towards  th«  nuudllaiy  bonol 
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the  Loch-LevBn  troafe,  which  affords  the  most  notable  example 
of  the  phenomenon  referred  to,ifc  must,  however,  be  keptinriew, 
as  having  an  important  bearing  on  the  character  of  this  fiab,  that 
the  locb  which  it  inhabita  had^  most  probably,  at  one  time  a 
oommuDioation  with  the  sea,  and  that  the  fish  themselves  possess 
in  a  most  remarkable  degree  the  features  of  the  salmon  and  the 
sea-troat  ....  The  laet  of  one  of  these  trout  having,  in  the 
come  of  the  present  trial,  been  regarded  by  Professor  Yoang  as 
a  sea-fcroat»  afber  examination,  is  a  Terjr  strong  testimony  to  the 
difference  between  the  chaiacteristie  £aatares  of  the  Locb-Leren 
trout  and  those  of  all  the  non-migratory  riTer-fish  *'  (pp.  lOG,  167). 

In  the  year  1878  Sir  James  Maitland  commenced  flsh-colture 
aft  Hbwietoun,  and  selected  a^  the  form  of  trout  which  he  con- 
sidered would  prove  best  adapted  for  this  purpose  the  true 
Loch-Leven  breed,  the  eggs  of  which  he  obtained  at  the  lake, 
and  from  which  his  present  stock  originated  *.  For  some  years 
he  has  assisted  me,  and  allowed  every  facility  for  examining 
the  ish  in  his  establishment,  whOe  I  have  given  very  particular 
attention  to  the  following  question,.  It  ike  Lw^Iamtk  trout  a 
dUimei  Mpeeieg  or  menfy  a  heal  race  ? 

The  first  inquiry  will  therefore  be,  On  what  grounds  has  the 
Loch-Leven  trout  been  regarded  as  a  distinct  species  ?  Can  any 
persistent  differences  from  other  trout  be  shown  iu  its  external 
form,  its  internal  organization,  lLh  lints,  or  liie  cuiuur  or  taste  ui 
its  fieah  ? 

An  to  external  form,  the  Loch-Leven  trout  has  been  yaid  to  be 
111  ucli  ]  ess  stout,  its  head  ahorter,its  fins  more  pointed,  w  tide  the  ray  a 
in  its  r;i[]dal  fin  are  loncjer  than  those  in  the  bum-trout ;  the  poste- 
rior extremity  of  tills  iiu  la  al,-o  said  t  o  he  lunated  and  pointed  at 
both  it**  upper  and  lower  angk  n,  ;md  i ts  pectoral  fin  is  likewise 
pointed.  Also  that  the  male  has  no  hook  on  the  lower  jaw ;  that  its 
maxillary  bone  in  more  feeble  than  in  any  other  form  of  trout,  and 
that  it  never  extends  posteriorly  beyond  the  hind  margin  of  the 
orbit. 

As  to  its  body  being  less  stout  than  that  seen  iu  burn-trout, 

* 

*  Otber»  have  liktwin  atoeked  piece*  of  watar  with  thase  fiah,  but  with  rary- 
iag  aueeaw.  Thua  Enoz  ('  Lom  Glana  of  fMIand,'  1864}  ramarked  upon  '*  ths 
srtifieial  I«ka  of  Pisitoamian,  Into  whieh,  aoma  yaan  agp^  tha  baaotaoua  Trout 

of  Loch  Leren  had  bean  introduced.  Under  cirouraslonces  highly  dindTanui" 
geoustbey  throve,  notwithstanding,  tolerabU-  well,  and  eren  bfod  at  tha  amtnaoa 
of  a  small  stream  wbich  rnninly  Hupplici  th»  lake"  (p.  Sfi). 

LOnr.  JOVBN. — ZOOLOQY,  VUXi.  XX.  7 


Digitized  by  Google 


78 


Mil.  F.  DA.Y  ON  THIS  LOCH-LEYllC  TBOUT. 


this  is  eertainly  sometimM  the  caae^  but  taeli  a  character  ia  not 
penbtent.  In  the  fbnn  of  the  body  there  ta  no  difference  percep- 
tible in  thoae  fiah  reared  in  Glouceaterahire,  aa  I  ahall  preaently 
ahow,  or  at  Mr.  Andrew8*a  eatabUahment  at  Guildford,  from  egga 
obtained  from  Howietotin,  and  young  of  brook-trout  raiaed  from 
local  brook-trout  egga.  Ae  thia  ia  the  caae  in  fiah  reared  from  Loch- 
Leren  egga  it  ia  erident  that  their  form  ultimate)  j  depends  upon 
local  eiieomatanoea  or  conditiona ;  for  if  they  are  removed  to  an- 
other locality  where  the  conditions  are  different,  the  brook-trout 
fonn  is  at  once  seen.  The  aame  obsen  ations  apply  to  the  length 
of  the  head,  which  in  some  well-fed  examples,  and,  in  fact,  gene- 
rally in  the  younp  raised  at  Howietoun,  is  a  little  shorter  in  pro- 
portion to  tlie  length  of  the  body  than  usual  in  the  brook-trout, 
but  thiH  chaugea  on  their  being  transferred  to  a  new  home. 

As  to  the  length  of  the  rays  of  the  caudal  lia  *  being  lunger 
than  in  the  brook-trout,  1  i.ave  been  unable  to  find  that  such  is 
the  cMse,  either  in  specimens  from  Howietoun,  from  Loch  Leven, 
or  in  those  in  the  British  Muneuni,  as  they  neem  to  be  absolutely 
identical  in  tlie  two  forms.  In  a  nkeleton  of  a  Icmale  20  inches 
longr,  I  find  the  middle  CJiudal  ray  m  2"!  inches  in  length,  and  the 
longest  outer  ray  2*9  inches  ;  but  were  Br.  Gunther's  figures,  a.s 
noted  below,  to  be  applicable  to  these  fish,  the  outer  ray  should 
be  4*1  inches  in  length.  Such  proportions  I  have  never  seen  in  any 
of  the  thousands  of  these  fisli  I  have  observed  at  Howietoun  or 
eli»ewhere,  not  omitting  those  in  the  Britii<h  Museum.  Specimens 
haring  the  angle  of  tliis  tin  pointed  would  appear  to  be  young 
fiab,  often  males,  kept,  aa  at  Howietoun,  where  they  are  not  dis- 
turbed ;  but  in  the  old  fiahea  tbia  fin  ia  invariably  rounded  at  ita 
poaterior  extremity. 

The  statement  that  the  pectoral  fin  ia  pointed  is  partially  cor- 
rect in  small  apecimena,  as  it  also  is  in  amall  brook- trout,  but  in 
old  and  well-preserved  examplea  it  ia  aa  rounded  aa  in  other 
races  of  freahwater  trout  t- 

Aa  to  the  male  having  no  knob  on  the  lower  jaw,  that  likewise 

•  '*  Li  tpedaMiis  18  inches  long,  the  aoiddb  eatidal  eajs  aia  not  quite  half  ae 
loog  ae  the  outer  onee,  and  in  older  onee  they  an  lielf  ae  lODg."  (GfinMar.) 
In  a  epedmen  18i  inehee  kog  the  middle  eeudal  rej  wae  1  ineh  in  length  end 

the  outer  or  longsefc  one  1|. 

t  In  ortliT  to  demonstrHtc  t}n"«,  dried  exuiiiples  of  the  pectoral  fin  taken  from 
fishes  of  this  race  ftt  varioufl  ages  were  showu  at  the  Meeting  when  tbe  ^per 
was  read. 
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la  a  mo»t  erroiieous  assertion  •  ;  in  the  one  figured  as  a  diagram, 
which  m^sures  14  6  iuches  in  lenfrtli,  and  was  months  old 
when  caught  in  October  1886,  the  knob  is  very  well  deve- 
loped. This  tijob  IS  constantly  seen  in  all  old  males  of  this  form; 
while  eren  in  some  old  females  at  HowietouQ  a  small  one  ia 
occf}J*ional]y  perceptible. 

As  lo  the  maxillary  bone  beini^'  *'  much  narrower  and  more  feeble 
than  inS./frrio.  in  npecimeiis  13  inches  long  it  eiteuds  to  below 
the  hinder  margin  ot  the  orbit,  and  at  no  age  does  it  reach  beyond 
it"  (Gunfher),  la  this  so?  This  statement  as  to  where  the 
maxillary  bone  extends  posteriorly,  first  made  by  Dr.  Giinther, 
is  not  borne  out  by  an  iuspectioQ  of  Howietoiin  fish,  in  which  in  * 
large  cpeeimens  it  extends  from  one  to  two  diameters  of  the  orbit 
posterior  to  the  eye,  and  this  is  of  normal  occurrence.  In  an 
example  26  inches  long  it  reaches  to  1|  diameter  of  the  orbit 
behind  the  eye ;  the  longest  fish  in  that  establuibment  having  a 
total  length  of  27  inches*  For  M  thej  become  more  or  leit 
pterQe  at  from  8  to  10  years  of  age,  to  which  breeding  malea 
rarely  if  ever  attain,  older  fishea  are  not  present. 

DonbtleaathemaziUa  and  teeth  with  which  it  ia  armed  are  not 
ao  atrong  at  Howietonn  aa  in  aome  (not  all)  brook-trout  of  the 
aame  aise;  and  the  cause  of  this  feeblenesa  in  the  jaws,  which 
oeaaea  nnder  altered  oonditiona,  is  immaterial  to  dlacuss,  because 
we  bsre  no  evidence  pointing  aa  to  how  it  first  commenced. 
Although  perhaps  it  maj  be  likened  to  what  is  seen  in  aome  sea- 
tront.  it  mtkj  also  be  observed  in  many  loch-tront  in  the  north 
of  Scotland,  with  whoae  jawa  X  have  compared  those  of  the  Loch- 
Leven  fishea.  The  qnestion,  in  Hat,  now  is,  what  wiU  be  the  result 
on  the  form  and  strength  of  the  jaws  and  teeth  when  these  fishes 
are  tranalened  to  A  new  locality  to  battle  their  own  way  in  the 
world  f  Anyhow,  figures  of  the  comparative  strength  of  the  jawa 
in  a  Loch-Leven  female  trout  and  one  of  the  brook-tront  of  the 

*  fince  this  paper  wm  Ntd,  the  following  obsemtioil  appsavsd  in  the  'Bir- 
JkSlj  Foti'  of  BsA.  11.  iUsiMiag  how  strnuoos  ataiteoaenti  at  to 
ipociie  dlflbrcnosi  in  ^tsdsa  may  ghw  ri»  to  a  jgmM^hhb  conffllttiion;-^ 
"Hm  big  trout  which  was  nouMj  oaptured  in  the  Birmingham  Ooffporafcioa 

BcMTfoir  at  Shustoke  hm  been  mounted  by  Cooper,  of  London,  and  may  be 
•een,  during  npxt  week,  at  Keeliug'B  fisliiiig-tackle  shop,  Digbeth.  It  wois^hed 
whpTi  rfiu;^ljt  ib.,  and  itft  length  waa  27  inches.  The  formation  of  the  lower 
}&w  ehov^a  that  it  was  an  old  fish,  And  not  one  of  tite  Loch-Leveu  trout  with 
wliich  the  rcMrroir  waa  ttoded  thm  jaara  ago.** 

ye 
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Bame  size  and  sox  uh  published  by  Br.  Giinthcr  are  very  mia- 
leadiug ;  for  I  cannot  tind  such  examples  in  tlie  British-Museum 
collection  showing  what  he  has  represented,  neither  can  I  in 
nature  *. 

Havint;  thii.s  seen  that  in  its  external  form  either  the  differ- 
ences which  have  been  stated  to  exist  between  this  fish  and  the 
brook-trout  are  erroneous,  or  else  liable  to  alteration  n 
the  fish  is  removed  to  another  locality,  all  must  allow  that  such 
non-persistent  differences  are  no  basis  upon  which  to  found  a 
species. 

As  to  external  colour,  we  find  Parneli  asserting,  as  amonp;  its 
.  *  specific  characters,  "  body  without  red  spots ; "  and  that  these 
fish  are  generally  seen  without  them  up  to  a  certain  age  is  of 
Tery  common  occurrence,  they  being  of  a  grey  colour  densely 
spotted  with  black,  and  if  males,  with  the  fins  almost  black.  At 
Howietouo,  three  mam  tjpes  of  colour  are  observable  amongst 
these  fiah— a  slaty  or  greenish  grey,  becoming  lighter  beneath, 
and  the  upper  two  thirds  of  the  body  and  dorsal  fin  spotted  with 
black,  and  the  fins  generally  greyish  black.  This  form  of  colour 
is  prevalent  up  to  the  end  of  the  fourth  season,  and  may  almost 
be  looked  upon  as  equivalent  to  the  silTery  stage  of  the  salmon 
smolt  or  grilse,  but  I  have  never  seen  one  oyer  four  years  of  age 
continuing  this  livery.  The  second  t  or  adult  form  is  of  a  general 
purplish  golden,  densely  covered  with  black  spots,  among  which 
some  red  ones  are  usually  to  be  seen,  and  many  old  females  get 
a  dark  line  along  the  middle  of  the  belly,  which,  as  well  as  the 
under  surbce  of  the  head,  is  more  or  less  black  in  males.  In  one 
female  18  inches  long,  on  November  24th,  three  bright  orange 
spots  were  present  on  the  adipose  dorsal  fin,  which  as  a  rule  is 
of  a  lead-^iour,  with  two  or  three  black  spots  ^ .  The  third  form, 
which  will  have  to  be  again  referred  to,  consists  of  nnall  under- 

*  SpMiiiMiis  and  diagms  irare  flhown  at  ths  Iffaeting. 

t  When  old  cDoni^  to  f«ed  on  danu^  whidt  are  aboai  the  aiso  of  iw^r^flft^ 
thift  yellow  ooloar  thoir»  itaeli.  In  soom  small  eninplM^  hstebod  m  18881,  tbo 
finger-maKke**  wen  veiy  dietinot  on  netting  Oo  pond  at  tho  end  of  JNovembar 

188fi. 

♦  Wo  must  not  forget  ihiU  brook-trout  vury  gn^atly  in  colour  even  when  in 
til©  ikame  locttlitj  ;  tliuit  "  E{iheujem"  in  ISW  reuiarkwl  of  tliot*  in  tlif  Waudl© 
that  Bucli  as  "  feed  under  the  cover  of  the  treea,  or  lie  perdu  imder  bauks  or  urti- 
flcial  'UdM' during  snnshuM.  are daik brown  andydJow ;  thoae  that  frequent 
the  unihaded  itnaine  with  a  dear  «ndy  bottom  sve  of  a  diTeiylino  "  (p.  874). 
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eized  fish,  which,  owing  to  sickness  or  eoiiio  other  cause,  ha vr  t  fio 
colouM  of  the  brook-trout,  with  orange-tipped  adipose  doraai 
fins. 

The  question  here  arises  wliether  these  eoiourd  are  perceptible 
in  these  fiahe«  when  removed  to  fresh  localities.  lu  the  year 
1868,  the  Jate  Mr.  Mclvor.  of  the  GK)vernment  Q-ardens  at  Oota- 
camiind  in  the  Madras  Pn  sidL  iicy,  succeeded  in  introducing  Boine 
Loch-Leven  front  and  other  European  fiah  to  that  elevated 
re<i:iou,  where  they  are  or  were  doing  well  (see  Journal  of  the  Lin- 
TicTH  Society,  Zo«jlogy,  vol.  xii.  p.  562).  In  January  1876,  Mr. 
1  tiomas,  F.L.8.,  of  the  Madras  Civil  Service,  sent  me  a  specimen 
from  the  Hills  which  was  6^  inches  long,  and  on  its  body  were  red 
spots.  In  this  instance  it  was  clear  that  if  a  young  Loeh-Leren 
trout  could  Msmne  red  spots  when  removed  to  Asia,  theirewssno 
vesson  why  any  similar  movement  in  Bnrope  might  not  occasion 
the  same  reenlts. 

The  assnmption  of  the  general  colours  of  the  treat  in  any 
given  locality  by  introduced  breeds  is  of  very  common  oecurrence, 
at  least  after  the  third  year*  Now  this  is  the  period  at  which 
the  young  of  the  imported  forms  would  be  in  a  condition  to  be 
observed  by  the  fishennsn,  whether  angler  or  netter. 

This  is  gcfkeFslly  asserted  to  be  owing  to  the  imported  fish 
having  interbred  with  the  local  race»  and  the  hybrid  (as  it  is 
wrongly  tenoed)  or  mongrd  fiirm  hss  the  local  ooiours.  It  is 
tharefoze  interesting  to  ascertaiii  whether,  were  eggs  removed  to  a 
given  spot  quite  distinct  horn  the  waters  where  the  psrents  reside, 
the  yoong  which  emerge  from  those  eggs  would  retain  the  cdonrs 
of  their  parents  or  assume  those  peculiar  to  the  locality;  for 
if  this  latter  occurs,  it  must  be  evident  that  such  has  been  eou- 
sequent  upon  locsl  surroundings. 

Ten  thousand  yesrlings  firom  Howietoun  were  turned  into 
Loch  Gk>ldenhove,  about  two  miles  away,  and  fed  by  the  same 
stream  which  passes  through  the  fish-&nn ;  this  loch  is  nine  acres 
in  extent,  and  averages  six  feet  in  depth.  In  July  1886, 1  exa- 
mined some  of  these  introduced  fish,  and  found  them  of  a  pur* 
plish  colour  shot  with  gold,  and  covered  with  black  ocellated  spots, 
but  no  red  ones.  Dorsal  fin  spotted  with  black,  but  without  any 
white  eSg\j\f:^,  its  outer  surface  greyish  ;  a  little  orange  upon  the 
adipose  dors»al  fin.  The  colour:^,  in  fact,  of  these  fish  were  not  what 
h  seen  in  the  iiuwietoun  ponds,  but  nearly  approaching  thoae 
in  the  Loch  where  they  had  been  placed.    A  few  had  some  red 
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tpolB.  Aa  the  water  in  the  two  localitiee  was  the  tame^  food  would 
■eem  to  have  been  the  pnncipal  leaoon  of  this  change  in  colour. 

Although  the  last  experiment  does  not  prove  very  much,  it 
shows  that  some  alteration  in  colour  may  follow  new  environ- 
ments ;  but  a  still  more  conclusive  result  aa  to  the  change  m  colour 
which  may  take  place  in  these  fisk  uiiJir  like  circumstanceii  has 
lately  occurred  in  ( rloucestershire.  Tiie  present  proprietor  of 
Cowley  had  two  puads  in  u  wood  on  his  estate,  each  about  an 
acre  in  extent,  and  from  the  lower  of  which  springs  a  Hiiiali 
stream  ;  these  he  wished  to  have  stock  d  with  some  good  kindt* 
of  sporting  fish.  The  two  ponds  are  bU])pliod  by  underground 
springs,  -while  there  is  a  fall  of  about  16  feet  from  the  outlet  of 
the  upj)er  poud,  and  n  r;ani  r  greater  one  from  that  of  the  lower 
where  the  strejun  commences.  It  will  thus  he  apparent  that  no 
fish  could  obtain  access  from  above,  neitlier  could  they  ascend 
the  IG-feet  perpendicular  fall  from  the  stream  to  the  lower  pond. 
It  was  determined  to  try  the  Loch-Leven  trout;  so  these  ponUa 
were  drained,  mudded,  and  then  puddled  with  clay. 

During  December  1884  and  January  1885  one  thousand  yearling 
Loch-Leven  trout  were  received  from  Mr.  Andrews  of  Guildford*, 
and  these  were  placed  in  the  ponds  by  Mr.  Ogdcn,  of  Cheltenham. 
In  August  this  year  (1886)  I  was  informed  that,  it  having  become 
neceesary  to  remove  these  fish  to  a  more  suitable  locality,  they 
had  been  capturing  them,  and  TOry  g;reat  differences  were  percep- 
tible both  in  size  and  colour  among  the  two  sets  of  fish— 'those 
in  the  upper  pond  being  silvery  with  a  few  black  spots,  whereas 
those  in  the  lower  pond  were  of  a  much  larger  sise,  covered  with 
spots,  and  having  purple  and  golden  reflections.  Having  obtained 
leave,  we  visited  tbese  ponds  on  August  25,  and  first  examined 
the  temperature  of  the  water  by  means  of  thermometers,  when 
we  found  that  they  scsieely  differed.  The  lower  pond  was  the 
deeper,  and  in  it  were  laiige  quantities  of  the  American  weed, 
AnaekartB  Mnna^trum^  al«o  some  CAora,  while  on  the  surface 
was  a  considerable  amount  of  the  water  crowsfoot  (J?0««fi- 
€uht9  a^uatait)*,  whereas  in  the  upper  pond  there  were  fewer 
weeds,  but  some  FimpintXla  Sajcifra^a  was  present  near  its  upper 
end. 

•  Mr.  An<li*«vr6,  of  West  gate  House,  Guildford,  wrote  (September  14,1886): — 
"i:b6  yearling  flib  supplied  to  Ur.  Ogden,  of  OhsHsaham,  in  1886^  wwe  Loeb- 
leT«nt  rwred  from  «ggs  whii^  were  sent  me  from  flowietoiiii.  Them  een  be 
no  doubt  of  their  being  from  ova  from  SUrJing^  se  they  wete  pnt  in  a  pond 
quite  diftinct  iWwi  Ibe  ethere  on  •  diftfent  water-died.* 
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It  teemed,  bo  far  as  we  eonld  aaeertaiii,  that  more  animal  pond* 
life  waa  preeent  in  tlie  lower  pond  among  the  greater  amonnt  of 
vegetation,  especiallj  the  MBule-ejed  cmataoeaoa  Gammarui 
ffuUx  and  wate^naila  (Limitaa  ovatOf  Tarietj  peregra).  Theae 
forma  were,  however,  also  present  in  the  upper  pond,  where  a 
tinall  water-newt  wa**  al^^o  netted.  During  the  month  of  April 
this  year,  when  invest  iL:;itit)p;  the  stream  which  issues  from  the 
lower  end  of  these  poud?^,  1  found  enormous  numbers  of  tadpoles 
and  the  larvre  of  Ephemeridae  and  their  allies. 

A  iish  ciiptiired  in  the  upper  pond  was  seven  inches  lone:,  its 
colours  generally  silvery  with  a  golden  abdomen,  and  a  few  black 
bpotb  alon^  the  BideH,  three  of  which  were  below  the  lateral  Hue 
and  two  on  ir,  aa  well  as  three  red  ones  ;  clitek-^  silvery  yellow, 
abdomen  L^itlJen.  Some  ppota  on  the  rayed  dorsiil  fin,  which 
had  a  wiiite  biack-baaed  edge  at  its  upper  angle;  wiiile  tlio 
ventral  and  anal  fins  had  a  very  ciit  tmet  white  black-b^Hed 
edging.  "r[)per  and  lower  rays  of  eaudai  fin  aud  the  upper 
end  of  the  adipose  dorsal  oranL;c-(  (ijj;ed.  52  cjecal  appendat^es. 
A  male,  but  sterile.  The  appearance  of  thin  fish  as  to  colour 
waff,  Mr.  Ogden  obaerved,  similar  to  the  others  removed  from 
the  pond. 

Two  fishes  were  taken  from  the  lower  pond,  one  ten,  the  other 
eleven  inches  long.  They  were  generally  purplish,  with  golden 
reflectiona.  The  side  of  the  body  (of  one  which  was  most  criti- 
caOj  examined)  from  the  upper  edge  of  the  pectoral  fin  to  and 
above  the  lateral  line  waa  closely  dotted  with  ocellated  blaek  spota, 
while  there  were  also  some  red  ones,  five  of  which  were  on  the 
lateral  line.  Cht  eks  golden  ;  abdomen  golden,  becoming  white 
on  tbe  cheat.  Bomal  fia  with  nnmeroua  spots,  and  a  pink  black- 
edged  upper  aag^e.  Adipose  dorsal  with  a  red  edge  and  seyeral 
black  spots.  Pectoral  and  yentral  chrome  with  white  edges,  base 
dark.  62  cecal  appendages.  A  male,  with  tlie  generatiTe  oigans 
well  dereloped.   22  small  sheila  of  Limnaa  id  its  stomach. 

Aa  regards  the  colonr  *  on  the  adipose  dorsal  fin,  I  examined 

at  Howietoun,  on  Augost  15th,  1880,  a  number  of  two-year-olds, 

*  An  mlsrastiiig  oooarrenos  bss  taken  place  at  OowUgr  smoog  theee  fleb, 
wliiflh  would  eeem  to  prors  that  LoeUeTens  thn»wbg  bsok  to  brook-tronl 
mqr  he  ooneeqiieDt  upon  a  diminished  supply  of  food  cstteisg  deteriontion. 
Daring  tbe  lut  we«k  in  November  Mr.  Ogden  was  nenr  thi«i  lower  pond  and  saw 
a  large  trout  rise  ;  so  he  returned  to  the  house,  and  huYing  obtained  hiafifihiTig- 
lackle,  made  a  cast  over  it  nnd  r>fiptnred  it  fit  the  first  tlirow.  Tlie  fish  proved  to 
W  15  OS.  in  weight  and  in  good  condition,  but  vom  described  tu  lue  us  iiaving 
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with  the  result  that  there  was  merely  a  trace  of  orange  visible  in 

Rome,  but  the  black  white-edged  margin  to  the  rayed  dorsal  and 
anal  fine  was  not  uncommon. 

On  July  5th,  1886, 1  examined  tl)e  colour  of  the  adipose  doi\sal 
fin  in  luany  Jjochlevens,  from  pond  9 ;  the  first  was  riHin(»  2-vear9, 
and  was  five  inches  long.  It  had  two  black  spots  on  the  adipose 
dorsal  hut  Jiot  a  trace  oB  orange,  and  no  red  spots  on  the  body. 
Several  more  subsequently  looked  at  were  the  mine.  Three  had  a 
slight  orange  tingu  on  the  adipose  fin,  and  likewise  a  few  red  spots 
on  the  body  ;  in  fact  this  fin  was  orange-tinted  in  all,  wherein  red 
spots  existed  on  the  sides,  but  the  presence  of  these  re<l  spots 
was  the  exception,  not  the  rule.  Passing  on  to  tlie  nursery- 
ponds,  we  examined  a  few  undersized  Lochlevens  which  had  not 
fed  well ;  all  had  their  bodies  red-spotted  and  also  red  on  the 
adipose  dorsal  fin,  while  the  rayed  dorsal  had  a  more  distinctly 
black  white-edged  margin  than  was  generally  seen.  Some  of 
the  fish  had  2,  3,  or  4  black  spots  on  this  fin.  These  fish  weald 
at  once  have  the  brook-trout  liFeiy  and  not  pass  through 
the  normal  silvery  stage — a  stage,  we  have  been  erroneously 
informed,  which  is  an  infaUible  test  of  a  trout  being  migratory 
and  sea-going. 

Having  paid  a  visit  to  Mr.  Andrews's*  weli^known  fish-cultural 
establishment  at  G-uildford,  I  was  shown  the  yearling  LocbleTens 
which  had  red  spots  and  red  edges  to  the  upper  margin  of  the 
adipose  dorsal  fin  and  on  each  lateral  margin  of  the  tail-fin. 

Here  I  must  shortly  digress  to  describe  a  hybrid  specimen 
raised  at  Howietoun,  which  possibly  affords  one  of  the  most 
convinciog  proofs  that  could  be  adduced  of  the  identity  or  close 


beta  Msdyblaok,  while  it  WM  tfasUvgest  fidiUiftt  1m  been  iftD.  Itou  lha 
.fikCt  that  this  pond  lately  had  had  very  few  fishes  in  it  (they  having  been 

rftnovo(]\  a  more  abundant  supply  uf  food  was  obtuinubic,  and  roniieqiws^j 
this  trout  had  grown  larger  and  tiiken  un  the  L<jo]j-Lcvfn  trout  colour*;. 

*  Mr.  Andrews  (MS.,  Nov.  1880;  linds  at  Guildford  that  "eggs  of  the 
Loch-Leven  trout  from  Howietoun  do  rery  well  with  him  ;  thej  are  hatched 
in  water  coming  from  chalk,  sad  reared  whine  it  eomee  from  a  gntvelly  coil. 
The  yoang  grow  mora  npidly  «iid  sm  deeper  in  form  than  yeen  at  the  mm« 
age  in  their  native  Lome.  The  yearlings  have  the  edge  of  the  adipow  donel 
fin  and  side*  of  the  tail*flii  red,  and  there  are  also  acme  red  spots  un  the 
body,  in  common  with  young  of  the  brook-trout  and  some  reputed  as  S.firox.** 
Mr.  AndrowH  continues  that  h&  "knows  of  no  unmistakabis  ptculiarUifs  ob- 
serrabie  in  the  foregoing  three  varieties  of  British  (rout ; "  and  I  question  if 
any  one  elee  is  able  to  point  out  their  existence. 
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relationship  of  the  Loch-Loven  and  Inirn-troul.    In  November, 
1883,  some  egijs  of  a  Locb-Leveu  trout  were  milted  fruiu  a  salinon- 
parr  at  Uowietoun  ( wliich  specimen  I  still  possess  in  spirit),  and 
batched  in  March  ISSl-.    As  I  have  elsewhere  related,  most  of 
the  young  died  of  dropsy,  but  a  few  lived,  and  some  arc  still  at 
Howietoun  in  poud  16,  very  many  being  nmall,  but  a  few  of  fair 
sif.e,  some  vwu  uivins^  eg<^3  and  milt  this  season.    On  November 
2-iLh  1  reiiiuvcd  out  ot  these  fish,  a  beautiful  parr,  showing  the  long 
pectorals  and  large  caudal  fiu  of  the  salmon,  but  having  only  nino 
finger-marks  J  while       to  colours  it  was  of  a  beautiful  silverj 
glo8}*ed  with  gold,  tiio  rayed  dorsal  fin  rather  densely  Hj)otted 
with  blnck,  some  of  the  spots  having  n  deep  seiirlet  edging, and  a 
white  margin  with  a  dark  base  being  present  at  the  front  upper 
corner  of  this  fin  as  well  as  of  the  anal.  Adipose  dorsal  red-edged  ; 
caudal  straw-coloured,  with  red  upper  and  lower  edges.  Numerous 
black  spots  in  the  upper  half  of  the  body,  also  aome  red  oues,  but 
moet  of  the  latter  along  the  lateral  line  and  some  below  it.  A 
large  black  spot  on  opercle  and  some  smaller  ones. 

Here  was  a  hybrid  showing  the  number  of  bars  of  the  trout, 
mnd  also  most  of  the  troutHX)lours,  but  with  thia  remarkable  varia- 
tion from  the  Ijoch«Ije?en  breed,  that  the  orange  edging  waa 
preeont  on  the  adipose  donal  *  and  the  light  edging  on  the  dorsal 
and  anal  fins.  In  fact  the  tpota  on  the  dorsal  fin  dosely  resembled 
thoae  seen  in  the  bum-tront  in  Sntherlandahire.  Unless  the 
LoeUerens  hare  bnm-tront  blood  in  them,  how  eonld  these  fish 
possibty  throw  back  to  the  colonfi  of  the  latter  laoe  f 

It  ia  normal  for  the  adipose  fin  of  the  Loeh-Leven  trout  to  bare 
black  gpote  upon  it,  but  no  orange  margin*  The  reason  is  pro- 
bablj  similar  to  that  which  causes  these  fish  to  have  no  orange 
spots  on  the  bodj,  because  if  orange  spots  exist  upon  the  bodjr 
the  adqiooe  dorral  is  also  orange-tipped.  Evidentlj  whatoTer 
eansee  this  coloration  m  one  part  of  the  body  equally  does  so  in 
the  other. 

Aa  to  the  internal  organisation  of  the  Looh-Leren  front,  we 
haTO  been  told  that  it  possesses  from  49  to  90  cecal  appendages, 
and  that  the  teeth  along  the  body  of  the  vomer  "  form  a  single 
series,  and  are  persistent  throughout  life."  In  fact  from  the  time 

I'arutll  first  ascertained  that  these  trout  often  possess  a  larger 

♦  "Sot  only  Ih  the  atllpo^io  dorsal  normally  destitute  of  an  orange  edginj^  nr 
orsn^p  spots  in  both  young  pahnon  and  yowng  Lochl<»Tens,  but  this  oolounng  is 
preheat  in  many  sea-truut  with  wiucb  young  Lochlerens  hare  beou  compared^ 
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number  of  tbeae  appendages  tlian  ue  usuftl  in  brook^tront  until 
tbe  preient  day  this  bas  been  beld  eonelusiTe  eridenceaetotheir 
specific  difference  from  other  forms.  Many  who  would  admit  that 
Tariations  in  eiternal  colour  or  in  that  of  the  flesh,  or  even  altera- 
tions in  form,  may  be  dependent  on  local  surrouiulings,  will  be  slow 
to  believe  that  Btructural  differences  are  not  of  mucii  greater  value. 
Hence  we  must  first  inquire  whether  the  number  of  these  caBcal 
pjlori  are  constaut  in  the  Loch-Leveu  race  of  trout,  whether  they 
ever  vary  la  the  brook-trout,  and,  lastly,  if  any  facts  can  be  pro- 
duced proving  them  to  be  inconstant.  » 

Among  the  local  Loch-Leven  forms  we  are  told  by  Pamell  that 
the  cff'cal  pylori  are  from  GO  to  80  in  number.  Sir  J.  Kichardson 
found  73  in  ench  of  the  three  which  he  diHsected,  and  ( i  mit  lu  r  from 
49  to  90  ;  and  although  in  tlie  description  of  the  species  the  latter 
writer  says,  "  Ca?cal  pylori  normally  60  to  80,"  he  instancPH  seven 
females  in  tbe  Briiish-Mut^eum  collection  as  follows  : — "  Females, 
from  12  to  18  inches  long.  Purchased,  said  to  be  from  Loch  Lev  en. 
Caught  in  April.  Caecal  pylori  05,  63,  60,  54,  54,  53,  49; 
vertebra  58-59.  These  specimens  have  tbe  pyloric  appendages 
lewer  in  number  than  is  generally  stated  ;  yet  these  ereca  are  so 
vjde—BO  arach  wider  than  in  iS.yarto,  that  the  reduction  of  their 
number  has  evidently  been  caused  bj  a  confiueuce  of  several 
esca  into  one  *'  (Catal.  vi.  p.  101). 

From  tbe  foregoing  statements  it  is  evident  that  tbe  number 
of  these  appendages  is  very  Tsriable,  for  we  have  them  stated  as 
being  from  49  to  90*  If*  however,  we  turn  to  tbe  writiogs  of  most 
sutbors  who  bave  counted  tbe  cacal  pylori  in  8.forio^  we  find  tbem 
enumerated  as  follows : — *'  I  have  never  found  tbem  to  exceed  46 '* 
(FSmell,  *  Fisb  Firth  of  Forth/  p.  808).  Thompson  in  1886  ex- 
amined tbe  so-called  S.fsrost  and  found  In  four  examples  49, 45» 
89,  snd  86  (*  Nat.  History  of  Irelsnd/  iv.  p.  157).  Giinther 
among  his  other  five  non-migratory  freshwater  forms  enumerated 
tbem  as  Ysryiug  from  88  to  49. 

Baving  thus  shown  that  these  appendages  in  tiie  Loch-Leven 
trout  have  been  recorded  as  between  49  and  90,  while  in  otbernon- 
migrator}'  freshwater  forms  they  have  been  found  to  be  between 
88  and  49, 1  propose  enumeratiDg  some  which  I  have  counted  in 
examples  of  this  fish.  Among  males,  in  specimens  varying  from  7 
to  20 J  inches  in  length,  1  have  found  them  as  follows : — ^At  Howie- 
toun,  8  examples  of  fertile  fish  averaged  about  67  ctecal  appeu- 
dage£>,  founded  on  these  numbers— 82,  75,  74,  73,  65,  62,  62,  48. 
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At  Cowley,  in  OloucMtenihize,  one  fertile  male  had  62,  one 
which  was  aterile  52.  AmongfemaUt,  varying  in  length  from  12 
to  22  inchea,  the  number  of  tiieae  appendages  in  7  examples  of 
fertile  fish  a?eraged  about  58,  deriTed  from  the  foDowing  numbers 

<f6,  64,  62,  59,  57,  55,  46  ;  while  one  large  female  from  Loch 
Leven  had  47.  As  a  rule  these  csoa  appear  to  be  larc^er  in  females 
thau  in  males,  while  in  one  of  the  hitter  a  simple  one  of  these 
tubes  wan  abuormally  shortened  near  ilie  [tvlui  us. 

The  foregoing  figures  sliow  a  variation  ut  Howietoua  in  the 
number  of  these  appendage?,  ranging  from  48  to  82  in  male  fish, 
and  from  45  to  GG  among  female  fish  ;  while  in  one  male  which 
wak*  fertile,  examined  in  Glouceatershire,  there  were  02,  and  in 
another,  not  «u  well  fed,  truni  the  same  locality,  and  sterile,  there 
wfrr  52.  In  only  one  ia  the  number  seen  to  approach  IK) 
as  given  by  Dr,  Giinther,  and  with  that  exception  75  wa^^  the 
largest  number  counted,  and  from  that  down  to  45,  clearly 
showing  that  this  is  an  unstable  character,  prone  to  change, 
and  consequently  unsuitable  for  discriminating  species.  Also 
that,  away  from  Loch  Leven,  these  appendages  hare  diminished 
in  number,  and  still  more  so  in  examples  from  the  ova  hatched 
at  Qnildfbrd  and  reared  in  Gloucestershire,  where  the  amallest 
fish  were  sterile  and  had  the  fewest  of  tiieae  appendagea.  Aa  to 
the  diameter  of  the  cnca,  the  difierenee  was  not  apparent,  except 
so  far  as  I  have  mentioned  above. 

Poesiblj  the  number  of  the  vxcul  appendages  may,  under  certain 
dreomataDces,  be  found  of  value  in  ascertaining  whether  the  food 
on  which  the  fish  subsist  is  of  such  a  nature  that  tbej  wiU  thriye 
or  deteriorate. 

If  these  appendages  decrease  when  the  fish  toe  transferred 
to  other  localities,  it  may  be  asked  if  instances  can  be  adduced 
where  they  hare  ever  been  found  to  increase  in  trout  when 
remoTed  to  better  feeding-grounds  or  improved  conditions  of 
Ufe*.  The  egga  aent  from  the  brook-tront  of  Hampshire  and 
Bockinghamabire  by  Mr.  Frank  BnekUmd  and  Mr.  Francis 
Francis  to  Tssmania  have  developed  into  a  large  race,  in  which 
the  c«cal  pylori  seem  to  have  reached  the  normal  number  of  52, 
ahowing  a  conaiderable  augmentation,  and  again  proving  the 
number  of  these  organs  to  be  inconstant. 

Bespeettng  the  vomerine  teeth  being  in  a  single  series  in  Loch- 

*  SniM  tlm  pap«r  wsa  nad  (vis.  in  lAuroh  1887)  young  rainbow-trout 
{Saimc  iriim9}t  22  s^onths  old,  xaiMd  at  Udwieloan,  hav«  been  mmiMd.  In 
Gblif(NnitSi  wbsooe  the  cggi  were  reoeiTed,t]ieMfiih  srs  esid  to  poMWiboat  40 
caesl  appeDdsfes;  in  one  diieecled at  Howietoiin  I  found  71. 
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Leven  trout,  but  in  a  double  row  in  burn-trout  of  the  same  size,  we 
hftTd  fint  to  consider  whether  the  facts  as  stated  are  correct.  All 
trout  and  salmon  (not  charr)  when  young,  irrespectiTe  of  the  teeth 
on  tbe  head  of  the  vomer,  hare  a  double  row  along  its  body ;  but 
these  in  all  are  dependent  on  age  or  rapidity  of  growth,  and  fall 
ont,  eommeneing  behind  and  ertending  forwards.  In  salmon  and 
sesrtront,  which  are  forms  that  grow  most  iapidly»  these  teeth  are 
shed  the  esrliest,  while  the  Loeh-Leron  trout,  which  is  likewise  a 
rapid  grower,  loses  them  rather  sooner  than  the  bmm  or  loch 
form ;  hence  to  saj  that  in  the  mature  eiamples  they  are  in»anabljf 
in  a  single  row  is  erroneous.  At  the  same  time  it  is  nofe  here 
adTanoed  that  rapidity  of  growth  is  the  sole  cause  of  this,  for 
the  dedduousness  of  the  teeth  appesn  to  be  owing  to  the  absorp- 
tion or  narrowing  of  tilie  tooth-bearing  ridge  on  the  Tomer,  in 
consequence  of  which  the  teeth,  originally  placed  in  pairs,  become 
ultimately  ranged  in  a  single  row  and  finally  faU  out. 

The  condition  of  the  romerine  dental  system  in  specimens  of 
Loch-Leven  trout  may  be  thus  recorded  : — (1)  2  20  inches 
loiiL^,  2  teeth  exist  on  the  liiud  edge  of  the  head  of  the  vomer, 
and  3  along  the  front  half  of  it,>  budv,  the  first  two  of  which 
are  almost  oppuaito  one  another.  (2)  J  9  inches  lonj:;,  2 
teeth  at  hind  edge  of  vomer,  2  at  the  front  end  ol  the  shaft, 
and  7  in  an  irregular  zigzag  line,  almost  in  one  continuous  row, 
while  their  points  turn  alternately  to  the  right  and  left.  (8)  $ 
10'9  inches  long,  2  at  hind  edge  of  head  of  bone,  2  in  a  line 
at  tlie  commencement  of  the  body,  and  8  as  in  the  last  but  more 
distinctly  in  pairs.  (4s)  $  13'5  inches  long,  2  at  hind  edge  of 
head  of  vomer,  then  4  in  a  single  row,  next  a  pair  turning  one  to 
each  side,  and  lastly  4  more  single  ones.  (6)  14  inches  long, 
2  teeth  at  hind  edge  of  head  of  vomer,  9  in  a  single  row  along 
the  body  of  that  bone ;  of  these  the  two  central  ones  form  a  pair. 
(6)  $  19'2  inches  long,  4  teeth  at  hind  edge  of  body  of  the 
vomer,  12  along  the  body,  among  which  are  three  pairs.  (7)  $ 
2d  inches  long,  3  at  hind  edge  of  head  of  vomer,  8  along  its  body 
in  a  single  row,  some  taming  one  way  and  some  another. 
The  foregoing  seven  specimens  show  that  it  ia  by  no  means  an 
iuYariable  rule  that  all  the  teeth  along  the  body  of  the  Tomer  are 
in  a  single  row. 

Having  examined  a  considerable  number  of  bum  or  loch  trout 
in  Sutherlandshire,  I  found  that  the  maxillia  were  not  strooger 
than  in  the  Lochleyens,  while  a  specimen*  taken  at  random 

*  Bxfaibitfld  when  the  paper  wee  reed. 
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•hows  the  same  deniitioii  ae  intbe  form  under  discnraion :  biirn- 
troat^  cf  11  xnclieB  long,  2  teeth  at  the  hind  edge  of  the  head 
of  the  Tomer,  lOin  almost  a  single  iine  along  the  body  of  that  booe, 
turning  altematelj  right  and  left  at  their  points,  but  in  only  one 
inataoce  are  tfaey  in  a  pair.  Further  south,  as  in  the  Windrush 
in  Glouc^tershire,  the  maxillsD  are  stronger  and  the  vomerine 
teeth  are  more  nearly  in  a  double  line  tlian  in  more  northern 
specimens  ;  but  an  entire  series,  bIiow  ing  all  these  grades  of 
Tariatioii,  may  be  traced  m  iVeshwater  trout  m  moat  localities 
where  I  have  starclitd  for  it. 

The  colour  of  the  flesh  of  the  Loch-Luveii  trout  ia  aaid  to  be 
deep  red,  and  it  is  reputed  to  be  very  good  eating.  Whether 
the  flavour  of  these  fish  has  or  hm  not  deteriorated  since 
the  partial  draining  of  the  lake,  as  asserted  by  some  aud  con- 
tradicted by  others,  must  ever  remain  unsolved,  becaii^^e  how 
tiie  iinlj  were  cooked,  the  degree  of  hunger  in  the  partakern 
of  the  food,  and  many  other  circumstances  would  have  also  to 
be  taken  into  account  ;  while  deciding  such  a  question  frnin 
rec<  lit  ction  would  be  a  rather  doubtful  proceedinj^.  There  is  a 
legend  that  in  olden  times  these  fish  never  took  a  fly  ;  and  an 
anon3  tnou8  wi  iter  in  1880,  commenting  upon  the  bad  luck  which 
had  attended  an  angling  competition,  observed  that  tly-tishing  on 
Loch  Leven  had  been  in  existence  for  about  25  years,  but 
previous  to  tliat  time  these  fish  showed  no  disposition  for  winged 
piey.  Granting  the  general  accuracy  of  this  statement  would 
eeem  to  partially  confirm  the  opinion  of  Pamell  and  some 
others,  that  the  local  food  has  diminished  in  amount,  and  therefore 
these/fish  will  now  take  the  fly.  Why  the  charr  has  disappeared 
from  this  lake  is  not  material  to  the  present  inquiry. 

Ae  food  Pamell  held  that  at  Loch  Leven  the  flesh  of  this  form 
of  tnmtis  of  a  dark  red,  but  in  the  common  loch  or  bum-trout 
pinkish  ot  often  white.  This,  however,  cannot  be  held  as  dietinctiTe 
of  species,  for  some  trout  captmed  on  the  same  day  at  Loch 
Aasynt,  in  Satherlandshiie,  showed  all  variations  in  the  eoloor  of 
tiieir  flesh,  from  white  to  red,  and  were  all  equally  well  tasted. 
Pamell  also  oheerred  that  **  Jamea  Stuart  Monteith,  Esq.,  of 
Cloeehnm,  eanght  a  numher  of  small  riv«rrtrout,and  transferred 
them  to  a  lake  (Loch  Sttrick),  where  they  grew  rapidly ;  their 
flesh,  which  previously  exhibited  a  white  chalky  appearance, 
berame  in  a  short  time  of  a  deep  red,  while  their  external 
appeavanee  remained  the  same  from  the  time  they  were  first  pnt 
in"  (op.  eii,  p.  307). 
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Mr.  Ffenuell,  wnUiig  of  tiie  Lochieveua  at  Mr.  Andrews  s 
(Times,  Oct.  14th,  18SG),  observed  that  "  tlie  Locli-Leveii  trout 
were  no  strantiiers  to  me  ;  I  hare  killed  many,  and  as  a  fresh- 
water fish  T  hold  them  in  high  esteem  :  and  I  eert;iinly  think  that 
those  I  took  from  the  roadside  pond  in  Surrt^j  were  the  verj  beat 
I  had  ever  placed  before  me." 

The  question  whether  the  Loch-Leven  trout  is  a  local  race 
or  a  distinct  species,  is  one  of  oonsiderabie  practical  im* 
portance  to  the  tish-culturists  of  this  country,  quite  irrespective 
of  its  scientific  iuterest.  If  it  is  a  species  distinct  from  the 
brook-trout,  its  introduction  iuto  our  streams  and  dissemination 
through  our  freab  waters  would  he  a  great  source  of  hybridization 
among  our  indigenous  forms,  and  this  would  tend  towards  sterilit/ 
of  the  offspring.  Ou  the  other  hand,  if  it  is  merely  a  local  race, 
its  crossing  with  the  brook-trout  would  bo  merely  the  inter- 
breeding between  two  Tarieties  of  one  species,  which,  instead  of 
being  a  cause  of  sterility,  is  more  commonly  a  means  of  impronng 
a  breed. 

I  assume  it  as  granted  that  the  Howietoun  fish  are  in  eveiy 
respect  similar  to  those  of  Loch  Leven,  whence  the  breed  was 
deriTcd.  This  Tarioty  is  sometimes,  not  always,  finer  shaped 
towards  the  tail,  and  has  a  rather  shorter  head,  as  in  the  sea- 
trout^  SL  aUu9^  than  the  ordinary  brook-trout,  while  its  form 
is  much  like  that  of  the  Salmo  Ismantu  or  loch -trout  of  the 
Lake  of  Genera  and  ekewheie,  which  has  been  shown  to  be 
a  Taiiety  of  8,fario,  Its  maxillary  bones  are  somewhat  finer 
than  in  our  ordinaiy  river-trout ;  its  caecal  appendages  are  more 
numerous ;  snd  its  colour  differs,  being  as  a  rule  silrery  with  black, 
but  having  no  red  spots  up  to  its  fourth  or  fifth  year.  Dr. 
Giinther's  observations  that  the  male  never  has  a  knob  on  the 
lower  jaw,  that  its  fins  are  never  rounded,  that  the  teeth  along  the 
body  of  the  vomer  are  always  in  a  siu£;;le  row,  very  different  from 
those  of  the  brook  or  burn  trout,  may  be  di^^mis8ed  ns  erront  oua 
statements,  pmbabiy  made  owiug  to  ihc  want  of  opportunity  of 
examining  specimens.  The  Loch-Leven  trout  is  doubtless  a 
rapid  grower  in  its  northern  home,  and  the  race  at  Howietoun 
has  been  much  improved  by  selection  of  breederB  ;  but  rL  uio^itig 
the  eggs  to  a  new  locality  and  then  rearing  the  young  hai*  shown 
that  the  form  and  colour  of  the  local  race  of  trout  is,  as  a  rule, 
assumed,  while  even  tlie  number  of  caecal  appendages  becomes 
altered,  owing  to  changed  condition  of  life. 
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The  Natural  History  of  the  Genus  Dero.  By  Eowabd  C.  BotrSo 
vzBLD,  L.R.G.P.  Load.  (Communtcatad  by  Dr.  J.  MirRix» 
F.L.S.) 

[B«id  4th  JTovmber,  1886*] 

(Plates  Ill.-V.) 

At  the  ineetiogof  the  Britiah  Amociation  in  1885,  at  the  request 
of  Prof.  Mdntoeh,  I  preseuted  a  sammarj  of  the  reiulto  of 
my  ttndj  of  the  Atmelide  of  tlie  geous  Dsro,  with  descriptions 
of  tome  new  species  which  had  come  under  my  notice,  and 
remarks  as  to  the  identification  of  others.  From  tbe  necessary 
limits  of  sacb  a  eommuoicstion,  I  was  compelled  to  omit 
much  detail;  and  lack  of  time  and  material  led  to  a  certain 
want  of  accuracy  in  my  collation  of  the  work  of  other  writers, 
aod  the  comparison  of  the  examples  which  came  under  my  own 
notice  with  their  descriptions. 

Enlarged  facilities  of  reference  liaring  now  enabled  me  to 
acquire  » tolerably  complete  knowledge  of  all  that  has  hitherto 
been  written  on  this  genus,  and  a  considerable  supply  of  material 
from  various  sources  having  given  opportunities  for  extended  ob- 
servation and  closer  comparison,  I  venture  to  offer  the  followiDg 
as  the  mo8t  complete  account  of  the  f^enus  allowed  by  the  present 
state  of  knowledge.  Four  new  species  having  been  met  with  in 
the  cour^te  of  the  eighteen  months  or  more  during  which  I  have 
been  woriung  at  these  Annelids,  it  would  appear  probable  that 
others  still  remain  to  be  discovered  ;  and  it  is  to  be  hoped  that 
the  publication  of  a  sumiaarj  of  what  has  at  present  been  accom- 
plished may  facilitate  future  observation. 

SUtcTff  and  Bihliegraphjf, 

The  Annelids  with  which  this  paper  deals,  thou^^h  their  biblio- 
graphy covei^  a  period  of  a  century  and  a  quarter,  have  hitlierto 
been  the  subject  of  very  little  original  woj  k,  owing  probably  to 
their  habits  of  life,  which  prevent  their  presence  in  a  state  of 
nature  from  being  easily  discovered.  In  view  of  the  great  advances 
which  have  been  made  in  methods  of  research,  and  especially  in 
optical  appliances,  the  very  evident  way  in  wliich  the  observations 
of  earlier  writers,  and  their  interpretations  (not  unfrequently 
erroneous),  have  been  copied  by  later  authors,  in  many  cases 
almost  verbatim  et  literatim^  is  not  a  little  surprising. 
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The  fiist  description  of  amj  speeiei  of  Dero  is  to  be  fouud  ia 
the  *  In8ect6Q*Belu8tiguDg/  iii.  Theil,  of  BSael  jojx  Boflenhof  (24*), 
publiBfaed  in  1755.  Several  figuies  and  a  lengthy  descriptioa 
are  there  given  of  a  species  identical  with  Dero  ft^rcaia,  under 
the  name  of  *'daB  geschmeidige  WasserschlaDglein  mit  svrej 
GabelspixeD.'*  The  remarkable  feature  of  Eosel's  account  is 
the  moniliform  arrangement  of  the  tnro  long  palpi  bj  which 
this  species  is  distinguisbed,  which  be  described.  This  character 
has  not  been  noticed  by  Grebinckj,  Semper,  or  myself;  but 
the  explanation  is  not  far  to  seek.  One  of  the  first  signs  of 
approaching  dissolution  in  the  Kaid  family  is  the  separation  of 
the  cuticle  from  the  cells  of  the  epidermia^  with  formation  of 
huU^l  and  under  these  circumstances  something  of  the  kind 
'  has  been  observed  by  the  writer.  It  is  somewhat  curious 
that  up  to  1877,  when  the  last  description  of  this  species  was 
written,  every  observer  who  described  the  form  gave  it  a  fresh 
name ;  bu  LhaL  il  liius  received  iriviid  named  frotn  ita  discoverer 
and  from  MUller,  uud  Bcientific  ones  from  Oken,  Grebincky, 
Leidy,  and  Semper.  Boael  observed  the  process  of  transverse 
fission  in  an  advanced  stage,  and  described  it  as  a  "curious 
method  of  copulatiou."  He  also  described  the  result  of  transverse 
sections  of  the  worm. 

Following  Rose),  the  distinguiabed  naturalist  O.  F.  Miiller  (18), 
in  1771,  gave  a  remarkably  excellent  account  of  one  or  two 
species  ;  all  the  main  features  having  been  grasped,  and  the 
branchial  processes  (the  characteristic  feature  of  the  genua) 
having  had  their  proper  function  assigned  to  them.  In  specific 
characters,  however,  Miiller  was  less  fortunate ;  and  to  him  must 
be  given  the  blame  of  the  confusion  in  the  nomenclature  of  the 
genus  which  so  long  existed.  In  consequence  of  the  small  scale 
on  which  his  figures  are  drawn,  there  is  great  difiBculty  in  identi* 
fying  the  species  represented ;  but  two,  if  not  three,  distinct  ones 
axe  certainly  shown,  all  being  included  under  tlie  goaeral  name 
of  Niais  diffitaia.  Eosers  species  is  recognised  as  distinct, 
and  named  •*the  eyeless  Kaid  with  pronged  tail,**  the  other 
being  called  the  blind  Naid  with  fingered  tail.*'  The  distioc- 
tioa  thus  formulated  is  too  slender  to  enable  me  to  decide 
as  to  the  specific  differences;  and  in  view  of  the  impossi* 
bility  of  ascertaining  the  particular  species  to  which  MUller 
intended  to  apply  the  name  Hgitata^  there  seems  to  be  no 
*  The  namben  in  bnektfte  rafer  to  th»  Bibliography,  p.  100. 
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better  course  open  than  to  entirely  reject  it.  Up  to  the  present 
time  the  name  is  occaaionsUj  used  on  the  Continent ;  but  as  the 
verm  designated  maj  be  anj  one  of  three  species  at  lssst»  and  as 
no  elear  deAoite  description  has  jet  been  giren  of  any  of  these  in 
particolar  under  the  name  in  question,  this  cannot  he  used  as  an 
argonent  against  the  conrse  proposed. 

In  acknowledgment  of  Miillei^s  work,  I  hare  attached  his  own 
name  to  the  last  new  species  diseoTered. 

The  name  hj  which  the  genus  is  now  known  was  bestowed  upon 
it  hj  Oken  (20)  in  1815,  and  the  species  described  hj  Bosd  dis- 
tingnished  as  D&ro  fitreaiaf  UuUer's  appelUtion  being  retained 
for  the  other  species.  This  was  apparently  the  extent  of  Okein*s 
knowledge  of  the  genus,  as  his  figure  wss  taken  from  MiUler, 
snd  his  diagnosis  is  as  soanfy  as  possible. 

Butrocket  (9)  rediscovered  the  genun,  and  being  ignorant  of 
tiie  work  of  earlier  writers,  renamed  it  XanlAo,  remarking  that  it 
appeared  ather  not  to  have  been  obserred  before  or  to  have 
been  confounded  with  Nhis.  He  also  described  the  branchial 
funnel  as  an  organ  of  progression  and  retrogression  and  of  pre- 
hension :  the  branchial  processes  being  spoken  of  as  veritable 
non-articulau  d  limbs,  ret>embling  the  feet  of  ee])!uilo[)od<)U3 
Mollusca  and.  tlu  arms  of  the  polyps!  The  inuuber  uf  braucbial 
processes  is  given  ten  in  one  specien  and  six  in  another, 
tu  which  the  names  Xantho  decapoda  and  X.  hexapoda  are  respec- 
tively given.  As  the  iigiire.s  which  accompanied  the  original 
paper  appear  to  have  been  lo^t,  any  attempt  to  identify  Diitro- 
chei  f^  sfK-eies  must  be  mere  gueattwork. 

Bimuvilie  (1)  gave  a  somewhat  unintelligible  account  of  two 
species,  named  Sais  digitata  and  N.  decapoda.  The  former  is 
credited  with  the  posHeasion  of  bix  pairs  of  fleshy  lobes,  the 
latter  with  hve,  reference  being  also  made  to  a  drawing  in  the 
*  Encyclopedie  Methodique '  of  a  species  with  no  less  than  eight 
pairs.  Haying  had  an  opportunity  of  examining  the  latter  work, 
I  found  that  the  plate  in  question  is  merely  a  replica  of  Miiller's 
(18) ;  while  the  peculiarly  luunetbodical  character  of  the  arrsnge- 
ment  of  the  text  renders  any  sesreh  for  the  article  referring  to 
the  figures  hopeless.  However,  as  none  of  MiUler's  figures  shovv 
more  than  four  pairs  of  lobes,  Blainrille  has  evidently  interpreted 
them  wrongly. 

Blainville  (2)  in  a  second  article  in  the  *  Dictionnaire  des  Sciences 
nstuxdles '  and  a  writer  in  *  Bees's  Cyclopsdia '  (28)  quoted  from 
Lonr.  sovKg. — zooloot^  tol.  xz«  8 
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^briciuB  the  description  of  a  worm  which  he  described  as  Nais 
fuadrioutpida,  which  appears  to  hare  Bome  affinity  with  the  genus 
Dero,  Apparently  this  species  has  not  since  been  observed, 
though  from  the  description  giTen  by  I'abricius  (10)  it  seems 
sufficiently  well  marked*. 

Gervats  (11)  reclassified  the  NsSdids,  and  renamed  the  genus 
Dero;  UrtmaU  being  the  designation  applied  to  it,  apparently 
from  the  peculiarity  of  the  tail.  He  appears  to  have  been  the 
first  to  remark  that  Miiller's  figures  evidently  represented  two 
distinct  species.  In  common  with  some  other  writers,  he 
included  the  Ifait  barhaia  of  Miiller,  in  spite  of  the  fact  that  the 
latter  is  described  as  having  a  simple  truncated  tail. 

(Ersted  (19)  gave  only  a  very  short  account  of  the  genus^ 
calling  it  Profo  (Oken). 

Grube  (12)»  whilst  contributing  little  or  nothing  to  our  know- 
ledge of  the  genus,  made  some  interesting  remarks  on  its  syste- 
matic position,  and  referred  to  two  marine  forms,  described  by 
Dujardin  (8)  and  Duges  (7)  respectively,  which  he  regarded  as 
allied  to  Dero.  Haviui^  earefully  compared  the  papers  referred 
to  by  (irube,  I  am  unable  to  agree  with  his  conclusion.  Grube 
also  reniarkcd  on  the  confusion  in  the  nomenclature,  profcHsing 
himself  unable  to  decide  tlie  question  of  the  origin  of  the  name 
Protof.  It  should  be  remarked  that  Grube  does  not  mention 
haviiiiT  seen  JJero. 

Bosc  (i)  mentioued,  under  the  name  of  JVaix  auriruJa ris,  a  \\  rtii 
found  in  Carolina  with  a  tail  formed  by  a  large  tubercle,  in  I  ho 
middle  of  which  is  the  onus, — a  description  which  would  well 
apply  to  a  Dero  in  a  contracted  state. 

Pennant  (21),  Shaw  (27),  Stewart  (2^),  and  Ttirton  (m)  gave 
descriptions  of  JV<7?>  diijitftta  which  afford  no  assistance  in  iden- 
tify iug  the  form;  and  the  Hamo  maybe  said  of  a  long  paper  by 
Houghton  (13),  who,  baviug  found  the  genus  in  England,  instead 

*  **Nais  Twruois  literalibiu  Ufldis  ietorit  eirns  aUomiaalilMis  «t  osndft 
quadrilldA.'* 

t  The  oiigia  of  this  name  remaiDs  unknown.  CErsted  attributed  it  to  Okeo, 
in  whose  work  no  trnc<»  of  ir  is  Jo  found  ;  nor  \»  it  'ikoly  that  Ik-  would  have 
given  U)  one  pcuus  two  dill't'reni  nnnics.  Anutlur  v.nwr,  ni  spite  of  (irube'a 
remark,  atinbutcd  the  namo  to  him.  The  only  f<  ;isible  explanation  appears 
to  be  that  souie  unknown  writer,  between  the  time  of  Qervaia  and  CErsted 
(i  9, 1638 and  1843),  originated  it  in  a  paper  which  bat  been  lott  The  *  Nomen- 
dator  Zoologiaia*  of  Agaaiia  givoe  botb  names,  and  attributM  bolb  to  (Mfcea,  but 
«ndentlj  wrongly.  The  cijmologj  it  there  giren  ae  Up*tt  ttiimn  *3tm». 
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of  observing  it  for  himaelf,  did  little  more  than  copy  MSlIei^A 
defloripfion.  Johnston  (14)  merely  mentions  the  genus  to 
throw  doubt  on  its  right  to  a  position  in  the  British  fauna 
ataU. 

In  1855,  for  the  first  time  since  Miiller  noticed  the  conus 
under  consideration,  we  meet  with  aa  uttempt  to  give  sorm  thing 
Jiko  an  exnct  account  of  a  new  species.  In  that  year  a  paper 
appeared  from  the  pen  of  D'Udekeru  (6),  which  must  be  regarded 
as  the  starting-point  of  ail  modern  work  on  the  subject.  Up  to 
that  time  Dt^ro  dijifata  aud  D.  furcafa  (tlie  latter  of  wliich  had 
alriiusl  been  lost  sight  of  )  had  held  the  field  alone;  but  B'Udekera's 
oontribution  contained  a  deseripliuu  of  a  new  species,  Dfiro 
obtussa^  clearly  expre^sded,  and  accompanied  by  a  figure  which 
rtiulered  it  easily  recop^izable. 

lu  is72  Perrier  (  '22 )  published  a  very  interesting  and  exhaustire 
account  of  a  speeieM  which  he  identified  with  that  described  by 
D'Udckem ;  and  the  fact  that  lie  was  wrong  on  this  point  in  no 
way  detracts  from  the  value  of  his  observations,  whilst  his  figures 
are  almont  all  that  could  be  desired.  In  acknowledgment  o£ 
Perrier's  work,  I  hare  named  the  species  which  he  studied  Dero 
Perrieri^  it  being  new. 

Frofl  Leidy  (15),  in  a  paper  of  which  he  has  kindly  sent  me 
a  reprint,  describes  two  worms,  one  of  which  he  caLU  Dero  limosa 
and  the  other  Aulophorus  vagus.  The  former  appears  to  be 
identical  with  a  species  found  abundantly  round  London ;  the 
latter  is  considered  by  f!rof.  Leidy  to  be  identical  with  that 
tecribed  by  Bdsel  {Joe.  cit.\  the  l>9iro  J^nrcata  of  Oken ;  and 
apparently  Prof.  Leidy*8  distinction  is  based  upon  the  fact  that 
be  found  the  latter  free. 

Semper  (26)  has  described  two  species  under  new  names,  his 
J)eropkiltppinen9U  being  apparently  the  same  as  Dero  Umota  just 
referred  to,  whilst  Dero  Bodriguezii  is  undoubtedly  the  same  as 
the  Auhpiorue  wyfue  of  Leidy,  Dero/ureata  of  Oken,  and  Dero 
jfalpiffera  of  Grebiocky. 

Taaher*s  work  (29)  contributes  nothing  to  our  knowledge  of 
the  genus,  being  merely  a  catalogue  of  Danish  Annuhita.  He 
remarked  that  the  genus  is  rare  in  Denmark. 

The  magnificent  work  of  the  Bohemian  Brofessor  Tejdovsky 
(31)  contains  a  full  list  of  names  and  synonyms  of  the  species  of 
Dero  known  up  to  the  date  of  his  publication.  Unfortunately 
he  observed  only  a  very  few  examples  of  the  g^fnus,  the  species 

8* 
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being  one  which  he  identiBes  with  Dero  digitata*  A»  there  is, 
hewerer,  an  absence  of  anything  like  a  diagnostic  description  of 
the  spedes  in  qneetion,  the  identity  of  Dero  digitaia  is  still,  and 
probably  will  remain,  unBettled. 

The  last  contribution  to  the  literature  of  the  subject  is  the 
abstract  of  a  paper  read  by  me  at  the  Aberdeen  Meeting  of  the 
British  Association  (5).  The  conclusions  therein  arrived  at  hold 
good  only  in  so  far  as  they  are  corroborated  by  the  present 
communication. 

Habits,  and  Methods  of  Observation. 

The  species  of  the  genus  Dero,  with  the  doubtful  exception  of 
the  form  described  by  Fabricius  in  1778,  are  all  freshwater 
dwellers.  They  pass  their  lives  entirely  below  the  water-level 
in  tubes  which  they  secrete^  and  into  the  composition  of  which 
foreign  matter  does  not  enter.  The  tubes  are  as  a  mle  either 
constructed  in  the  mud,  or  along  the  stems  of  aquatic  plants,  or 
even  within  decayed  stalks. 

To  this  method  of  life  is  probably  owing  the  small  amount  of 
attention  which  the  genus  has  attracted.  If,  however,  these 
worms  be  present  in  any  locslity,  they  may  be  easily  detected  as 
follows:— 

A  portion  of  the  mud,  within  an  inch  of  its  surface,  is  placed  in 
a  bottle  to  about  the  depth  of  half  an  inch  and  water  added.  After 
the  mud  has  subsided  the  bottle  is  allowed  to  stand  for  aboat  12 
hours,  when,  if  any  samples  of  Dero  be  present,  they  will  have 
constructed  their  tubes  in  contact  with  the  glass,  either  in  the  mud 
or  on  the  sides  of  the  bottle,  and  may  be  removed  for  examination 
by  pressing  on  the  end  from  which  the  head  protrudes  (as  the  tail 
is  very  easily  injured)  with  a  camel-hair  pencil.  Under  this 
treatment  the  worm  backs  rapnUy  out  of  the  tube,  and  may  be 
readily  secured  witli  a  pipette.  The  species  of  the  genus  Dero 
are  sociable  in  their  habits,  as  many  as  half  a  dozen  tuben  being 
often  placed  side  by  side,  and  it  is  quite  the  exception  to  find 
single  ones. 

Having  secured  the  worm,  the  question  aristb  lunv  best  to 
examine  it.  It  is  almost  impossible  to  determine  the  species  of 
any  given  example  when  ordlnarv  methods,  such  as  the  com- 
pressoriuoi  or  the  live-trough,  are  alone  employed.  In  the  first 
case  the  pressure,  even  if  slight,  prevents  thnt  full  expansion  of 
the  branchial  area  which  is  absolutely  necessary  for  exact  obser- 
vation ;  whilst  in  the  second  case  the  reallessneBS  of  the  worm  ia 
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BO  great  that  it  can  only  be  kept  ia  the  field  of  a  power  too  low 
for  uetidful  details  to  be  mnde  out. 

For  fi^encral  observation  the  method  which  I  have  found 
most  suitable  is  to  transfer  the  worms  to  a  live-trough,  with 
a  Buificient  depth  of  mud  for  them  to  form  their  tubes 
(about  I  inch),  when  ther  may  be  observed  under  perfectlj 
natural  conditions;  the  hinder  end  of  the  wortn^  carrying  the 
respiratory  apparatus,  being  kept  protruded  upward,  whilst  the 
head  is  occupied  below  in  ingesting  the  mud  which  forms  the 
food  of  these  creatures.  If  the  tubes  hare  been  formed  amid 
Tegetable  debris,  the  best  plan  ia  to  secure  a  portion  in  the 
compressoriam  uoder  slight  pressure,  or  in  a  amall  zoophyte> 
trough,  when  powers  aa  high  as  Zetsa's  B  B  or  an  Bngtish  f-in. 
may  easily  be  employed.  To  make  out  the  hiatological  details, 
nothing  is  better  than  the  cotton-wool  trap  used  for  wandering 
Botifera;  with  this  and  a  judidously  regulated  pressure,  a  -j^in. 
objeciiTe  may  be  safely  used.  The  form  of  oompreisoriam 
adopted  bj  me  is  that  known  as  Beck*s  parallel  compressorium, 
and  I  hare  found  nothing  to  equal  it  for  the  £Malities  it  offers  of 
increasing  or  diminisbing  pressure  without  removal,  and  of 
viewing  an  object  on  both  sides. 

Cteneral  Oharaeien. 

In  general  outUne  the  species  of  Bero  closely  resemble  their 
relatives  of  the  genus  JTats.  The  following  marked  differences, 
bowerer,  obtain • 

1.  Tbey  are  destitute  of  eyes* 

2.  Thej  are  furnished  with  decidedly  red  blood. 

3.  The  periTisceral  fluid  is  devoid  of  corpuscles. 

4.  They  inhabit  fixed  tubes. 

6.  They  possess  a  highly  specialized  respiratory  organ  on  the 
last  Kgment  of  the  body. 

The  general  form  of  the  body  is  more  or  less  cylindrical,  tho 
head  being  obtusely  pointed.  The  tbickness  gradually  increases 
from  the  head  for  about  two  fifths  of  the  length  of  the  worm,  after 
which  it  diminishes  gradually  again,  being  narrowest  iu  the  last 
segmeut  but  one. 

As  in  -A'<7/«,  ilie  momli-s<  ^^meut  is  dcHtitiitc  of  organs  of 
motion,  whilst  the  four  luiiowiug  hare  them  only  oii  ilie  ventral 
surface  *. 

*  Bsetpt  Lemfyrc^,  of  which  see  description. 
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These  organa  nrv  known  as  BetaB,  thoir  form  being  more  or  less 
that  shown  in  PL  IV.  fig.  10  and  PI.  V.  fig.  16,  curved  like  a 
long /,  with  a  central  shoulder  and  bifurcate  outer  end.  Each  of 
tbe  bristle^bondles  in  the  first  four  ventral  pairs  cootaina  from  four 
to  BIZ  such  sets,  io  length  considerably  exceediog  those  of  the  body 
generallj,  though  there  is  but  little  difference  in  the  general  form. 

In  the  dorsal  bristle-bnndles,  the  first  pair  of  which  is  found 
in  the  sixth  segment,  bristles  of  turo  forms  are  found.  The 
first  and  most  evident  are  tapering,  projecting  through  the 
epidermis  to  a  distance  about  equal  to  the  diameter  of  the 
worm,  and  of  tliese  one  is  found  in  each  bundle.  The  second 
are  short,  stout,  notched  at  the  outer  extremity,  and  barely 
penetrate  the  skin.  Notwithstanding  their  inferior  length  they 
are  always  the  first  developed,  and  if  there  should  by  chance  be 
two  tapering  bristles  in  a  bnndle,  each  of  them  is  aecompanined 
by  its  own  shorter  one. 

The  developmental  relation  between  these  two  forms  was 
pointed  out  by  Perrier,  and  is  additionally  proved  by  the  fact  that 
in  the  posterior  segments  the  tapering  brii»tle8  are  altogether 
wanting,  the  hhort  ones  alone  remaining;  these  at  length  aru 
reduced  to  mei-e  points  in  the  lafet  few  segments,  and  Hually 
dita[)pear, 

llliiKtrations  of  the  various  forms  of  aetso  will  be  found  in  the 
figures  already  rel'errtd  to. 

The  integument  of  the  worm  in  Bmootli,  aiiJ  hhowa  but  few  ' 
pal|)i)L-iLs,  except  at  the  head  and  tail,  nnd  pvi'ji  there  not  many  ; 
they  are  eoiineeted  with  pvritbnn  ceils  in  the  epidermis  iu  the 
manner  described  by  me  in  a  previous  paper*. 

The  digestive  canol  conforms  closely  to  the  Naid  type  in  its 
exseriile  proboscis,  its  pharynx  lieset  with  imicous  glands,  and 
its  long  pharynx  dilated  at  one  [)(^iMt  to  luim  a  gastric  enlarge- 
ment, passing  on  into  an  intestine,  capacious,  closely  beset  with 
the  so-called  hepatic  cells,  and  having  a  very  strong  inward 
ciliary  current  for  a  great  part  of  its  length.  The  segmental 
organs,  which  begin  in  the  sixth  segment,  are  essentially  simple 
convoluted  tubes  with  very  narrow  lumen,  the  dilated  inner 
extremity  being  thickly  clothed  with  fine  short  cilia.  The 
external  condition  of  these  organs  varies  greatly.  Frequently 
they  are  as  described  above,  without  any  appendages.  In  other 
instances  in  the  ssme  species,  at  the  same  period  of  the  year, 

*  **  Ott  Slatina  and  OpMianQU^  Joum.  Linn.  Soe.»  Zool.  toL  xix.  p.  265, 1888. 
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tbey  are  embedded,  except  for  a  short  distance  at  each  end,  in  a 
mass  of  large,  dear,  tpheroidal  cells.  When  these  mmnon  are 
not  found  on  the  segmental  organs,  they  may  occur  on  the  septa 
between  the  segments,  or  they  may  be  absent  altogether.  I  hare, 
hoiroTer,  been  unable  to  discover  the  conditions  which  govern 
their  appearance. 

It  has  been  stated  that  the  internal  end  of  the  segmental 
organs  is  a  ciliated  fdnnel ;  they  end  externally  in  a  somewhat 
dilated  portion,  which  communicates  freely  with  the  surrounding 
element.  Their  function  appears  to  be  purely  mechanical — 
that  of  preventing  undue  distention  of  the  body  by  the 
fluid  which  passee  through  the  wall  of  the  intestine,  and  is 
doubtless  charged  with  effete  material  from  tfae  blood*yesse]s 
^hieh  run  in  contact  with  it.  Accordingly  I  find  that,  con- 
trary  to  the  general  accepted  opinioD,  the  lumen  of  the  tube  of 
the  segmental  organ  is  not  ciliated,  but  that  along  one  side  of  it 
itf  attached  a  menlbraue  whoe«  undulations  hare  the  effect  of 
drivhig  ihe  contained  fluid  in  an  outward  direction*  During  fiiU 
activity  it  is  not  easy  to  see  the  edge  of  the  membrane,  though 
the  character  of  the  movement  even  then  is  such  as  to  suggest 
some  action  quite  different  from  that  of  cilia,  and  much  inoro 
lieaiij  resembling  that  seen  in  the  vihratile  tags  of  tiie  rotilers. 

"When  vitality  is  at  a  low  ebb,  it  i.s  by  no  incaiiH  ditiicult,  with 
a  power  uf  abuutbOO  diameters  and  suitable  illuminatiuu,  to  sco 
the  edge  <>f  the  membiaiic.  The  same  coiidiiious  exist  in  the 
ca^if  uf  other  Oligochseta,  and  indeed  it  is  not  easy  to  see  how 
Cilia  could  act  to  advauta'^e  in  a  tube  of  Huch  extremely  small 
c  alibre,  nor  am  1  aware  uf  any  instance  in  other  forms  of  animal 
Ule  wIj*  If  >m-h  is  the  case*. 

Tlie  uerujus  .syt«tem  of  Dero  is  excessively  difficult  to  make 
out,  but  n]>penrs  to  closely  resemble  that  of  Kais  in  its  arrauge- 
ment.  Perner's  account  of  the  species  wbicfi  lie  observed 
stops  short  at  this  point,  liis  description  being  very  meagre,  and 
in  the  few  de tails  given  there  is  nothing  to  indicate  any  special 
arrangement. 

*  The  obMrratiooB  which  led  to  the  abore  coiidttnaat  were  made  oii 
7i*H^f  ^on^f  Si^taria,  CSkmtoffa$t0r,  and  MotoBoma.  In  the  ease  of 
OmtogoiUr  oaly  was  Iheie  any  difoanoe.  In  the  latter  genua  I  have  norar 
aaea  aojr  no? NDcnt  whatever  in  the  tubular  portion  of  the  legmentat  oi^ns,  but 
on  one  occasion  observed  in  connection  therewith  a&  oigaa  enaetlly  reaemhliflg 
the  vibcatile  tags  already  referred  to. 


Digitized  by  Google 


100 


ItB.  S.  C.  BOrflnfELD  ON  THS 


Bramekidl  Area  and  CireuUstory  Sffgtcm. 

The  branchial  apparataa  is  by  fiur  the  most  important  diaraeter 
of  Dm.  Though  it  ia  found  in  a  modified  form  in  the  Aulophorus 
of  Schmftrda  (25),  yet  In  its  full  development  it  is  present  only  in 
the  genus  under  notiee.  In  all  the  Oligodinta  a  strong  inward 
eurrent  ia  visible  in  the  hinder  part  of  the  intestiDe,  which  no 
doubt  subserves  a  respiratory  purpose,  aa  it  eommenoes  at  the 
point  where  the  arterial  system  receives  the  blood  from  the 
venous ;  and  at  this  point,  if  nowhere  else,  both  vessels  run  in 
dose  contact  with,  or  are  embedded  in,  the  intestinal  wall,  so  that 
the  most  favourable  conditions  for  interchange  are  combined.  In 
those  forms  which  live  and  move  free  in  tiie  water,  this  is 
doubtless  sufficient  provision  for  their  needs ;  but  in  the  case 
of  Dero,  which,  though  not  fixed,  is  yet  stationary,  a  special  pro- 
vision seems  required,  such  aa  is  found  in  the  branchial  area. 

This  is  essentially,  and  in  its  simplest  aspect,  an  opening-out 
of  the  hinder  part  of  the  intestiue,  supported  by  a  layer  of 
epidermiH,  the  space  between  the  two  beiiif^  occupied  by  muscular 
ek-nuiita  and  blood-vc^aels.  Fijjs.  4  and  5  ia  PI.  IV.  (the  former 
taken  from  Perrie r  k  iiioiiogrn])h,  the  latter  from  life)  will  show 
the  general  arrangement.  In  lig.  5,  which  gives  the  area  in  sec- 
tion, the  relative  proportions  between  its  two  constituents  are 
shown  by  the  shading,  the  dark  portion  being  iiitegumcntal, 
whilst  the  light  shading  indicates  tiie  continuation  ot  Llio  mucous 
menibrane  of  the  intistine,  whicli  8U[)pl!OH  the  respiratory 
element.  The  form  of  the  area  differs  in  dilierent  specicH ;  but 
in  all  cases  a  uumlM  r  of  branchial  proccHses  arise  from  the  floor 
of  it,  their  number  being  four  and  no  inore.  This  mav  t^eem 
li  surprising  Htatement,  in  view  of  the  considerably  greater 
number,  ei^ht  pairs  according  to  one  writer  already  referred  to, 
which  have  previously  been  described.  Beference  has  already 
been  made  to  the  difficulty  of  determining  the  species  of  anj 
given  example  of  the  genus,  and  similar  difficulties,  not  overcome, 
have. been  the  cause  of  the  remarkable  divergencies  and  dis> 
crepancies  to  be  found  in  the  descriptions  heretofore  given. 
These  have  obtained  down  to  the  latest  period  :  thus  both  Semper 
and  Leidy  have  described  appearances  which  can  easily  be  xe» 
produced,  but  which  are  not  by  any  means  normal.  If  an  apology 
be  needed  for  such  an  assertion,  I  hope  it  will  be  found  in  the 
fsct  that  I  have  devoted  myself  almost  exclusively  to  the  study 
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of  tliis  geDDB  for  neulj  two  jean,  Bave  exaanmed  bondredfl  of 
eiamplfls  of  its  vaiioas  tpedee^  and  haTO  done  mj  utmost  to  make 
rare  of  every  &et  wBieh  I  adTance.  It  is  true  tbat  in  three 
apeeiea  aupplementaxy  brancbitt  are  present,  but  these  are 
much  smaller  than  the  primary  ones,  and  are  always  placed  at 
the  angles  of  the  dorsal  lip  of  the  area.  Where  more  than  three 
pairs  are  attributed  to  any  speeiee,  the  incurred  margins  of  the 
area,  wbidi  are  cQiated  on  both  suzfaoes,  have  been  mistaken 
£>r  additional  branehin. 

The  integumental  and  mucous  layers  of  ibe  area  avs  not 
equally  extensive ;  the  mucous  layer  is  wantbg  (PI.  IV.  fig.  5)  at 
the  tip,  and  encroaohes  on  the  margin  of  the  integumental  layer 
at  erery  other  part.  The  branchi»  are  simple  elevations  of  the 
mucous  layer,  containing  loops  of  blood-vessels  one  in  each,  and 
are  lined  by  a  layer  of  stellate  musele-cells  continuous  with  the 
layer  which  underhes  the  mucous  membrane  of  all  the  other 
portions  ot  llio  aru;i.  This  muscular  network  ia  capable  of  ^reat 
expau.siuii  aud  euntractiuii,  and  in  the  latter  condition  luliy 
realizes  Bosc's  description  of  Haig  auricularis.  The  area  is 
extremely  sensitive,  the  slightest  jar  causing  contraction,  and, 
what  18  somewhat  remarkable,  it  appears  to  be  eudowed  with 
BcuMlijlity  to  actinic  light  *. 

In  borae  species,  in  addition  to  the  muscular  network  of  Btel- 
late  cells  already  sjioken  of,  an  arrangement  of  radiating  eelin, 
upiudle-Bhnped.  with  forked  estreniities  and  a  central  nucleus,  is 
found  cnniicct  iu^  the  dorsal  lip  of  the  branchial  area  with  the 
inte;<tine  beneath  it. 

In  most  rases  the  branchial  area  is  concave  in  full  dilatation; 
but  in  JJero  MuUeri  it  is  capable  of  such  expansion  as  to  become 
altogether  convex,  and  to  stand  at  right  angles  to  the  axis  of  the 
body.    The  same  is  the  case  to  a  le^s  extent  in  2>.  kUiuima. 

The  chief  blood-yessels  are,  as  usual,  two  in  number,  a  dorsal 
(arterial)  and  a  ventral  (venous).   The  dorsal  vessel  in  Dero  can 

*  I  bavs  aefnal  times  tried  to  photograpli  tbs  tail  of  Ikro,  but  hitbarto 
vifli  mall  success,  tho  igmtion  of  the  magneaiiun*ril»boa  empk^sd  as 
the  aomoo  of  light  causing  contraction  in  asttrij  every  case.   The  taaie  plio> 

noiijenon  occurs  in  Hydra.  In  order  to  overoome  this  difficulty  a  drop-shutter 
w:i«  placed  between  tbo  source  of  the  light  and  the  object,  but  the  result  wjia  the 
same  ;  and  the  luarveliuus  rapidity  of  the  contraction  was  shown  by  the  fact 
that,  although  fullj  expanded  up  to  tho  instant  of  exposure,  the  photograph  in 
every  case  showed  the  poljp  in  a  oontrMled  eondition. 
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only  be  so  called  for  convenience ;  since  for  the  greater  part  at 
its  length  it  runs  along  the  side  or  lower  part  of  the  intestine 
embedded  in  its  wall,  only  becoming  free  when  it  reaches  the 
junction  of  the  latter  witk  the  atomach.  From  this  point  it  ia 
connected  by  a  varying  number  of  contractile  loops  with  the 
ventral  vessel,  and  terminates  exactly  as  in  Nais.  In  the  bran- 
chial area  the  circulation  between  the  dorsal  and  ventral  vessela 
18  carried  on  as  follows : — The  abdominal  vesael,  running  back- 
ward undivided  to  the  boundary  of  the  mneoua  layer  of  the  area^ 
dividea  into  two  branchea  which  run  right  and  left  round  ita 
margin.  Sach  of  tbeae  main  branchea  givea  off  at  leaat  three 
secondary  onea,  one  to  each  of  the  branchia  of  ita  own  aide,  which 
mna  to  ita  aummit  and  down  again  without  breaking  up  into  a 
capillary  network ;  whilat  the  third,  alao  undivided,  mna  obliquely 
across  the  area,  the  continuation  of  the  main  branch  running  on 
round  the  margin.  All  theae  branchea  again  unite  to  form  a 
common  trunk,  which  joina  with  a  aimilar  one  from  the  opposite 
aide  to  form  the  commencement  of  the  dorsal  veaael. 

The  specialization  of  the  termination  of  the  hinder  portion  of 
the  intestine  doea  not  appear  to  have  any  effect  in  abrogating  the 
general  reapiratory  function  of  that  tube ;  doubtleaa  an  advantage 
to  these  worma,  which  apend  ao  large  a  portion  of  their  lives  in 
crawling  in  the  mud  in  search  of  food.  It  should  be  remarked 
that  the  tube  is  much  too  narrow  to  admit  of  the  branchial  area 
being  drawn  into  it  when  expanded  ;  nor  is  the  tube  w  ide  enou<;h 
to  give  room  for  the  bristles,  the  latter  being  always  much  curved 
when  within  it ;  and  though  the  worm  is  able,  as  a  rule,  to  turn 
round  with  facility,  yet  it  sometiineH  happens  that  it  becomes 
fixed  in  the  tube  in  ao  doing,  and  is  ^uito  unable  to  extricate 

DistHhuiUM  of  Speeie$, 

With  the  exception  oiDero  J/i<//<?;7,  received  from  Mr,  Bolton, 
of  Birmingliam,  I  have  fouml  all  the  known  forms  williiu  a  short 
distance  of  London.  The  richest  huntiug-grounJ.^  are  without 
doubt  the  tunics  at  Kew  and  at  the  Boval  Botanic  Societ\  's 
GardcuH,  Kegent's  Park.  The  latter  locality  liutj  furiiishe  l  a 
species,  the  only  one  whose  indigenous  character  is  doubtful,  viz, 
the  beautiful  D.  furcata,  the  finding  of  wliich  and  the  uililculty 
of  obtaining  auy  reliable  information  about  it,  first  led  the  writer 
to  undertake  the  btudy  of  this  genus.   Here  also  he  first  found 
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D.  laths  i  ma,  as  also  m  a  poad  bet  ween  Sutton  and  Eedhill  on 
flro  hij;h  roa-i,  and  later  D.  limosa.  The  latter  is  especiallj 
abundant  in  the  Liljr-tank  at  Kew.  D.  ohtusa  and  i).  jPerrieri 
are  to  be  found  in  the  lar^e  pond  on  Wandsworth  Common ;  and 
both  specias,  as  well  as  JD.  latissima  and  the  rare  D.  acuta^  have 
been  found  in  the  pond  at  Greenwich  Park.  The  last-named 
species  was  al^o  f  nnd  for  the  first  time  bj  mj  wife  in  the 
Crystal-Palace  basin. 

Abroad  tlie  only  species  known  to  have  been  found  are  D. 
furcata,  D»  limcsa,  D.  ohtma  (Belgium  only),  and  the  doubtful 
digitata.  Of  theee,  the  first  two  are  widely  distribntedt 
nmgiog  firm  the  United  States  to  South  Bnssia  and  the  Phi* 
lippioe  Islands.  It  will  he  seen,  therefore,  that  at  present  the 
British  Isles  are  apparently  by  far  the  richest  in  species  of  any 
known  locality.  Others  doubtless  remain  to  he  diseorered; 
and  to  this  end  I  am  anxious  to  ohtain  samples  of  mud  in  a 
moist  state  from  Tsrious  localities  abroad*;  and  South  America 
especially  should  prore  fertile  in  this  direction.  Much  remains 
to  be  done  before  our  linowledge  of  the  minute  01igoch«ta  can 
he  considered  even  fidrly  complete ;  and  it  is  quite  possible  that 
systematic  observations  in  tropical  and  subtropical  regions  would 
reveal  forms  still  more  interesting  and  remarkable  than  those 
indoded  in  the  genus  Dtra, 

VLj  thanlw  are  due  to  ISx.  T.  Bolton,  whose  kindness  in  sup* 
plying  me  with  spedmeos  has  resulted  iu  the  discovery  of  one 
new  species  which  has  not  yet  been  found  elsewhere. 

The  following  in  a  systematic  account  of  the  vaxious  speciea  ut 
present  known. 

Family  Kaidomokfha,  Vejdoptkif* 
Genus  Dkro,  Ohm, 
Proto. — Xantho,  Xhitroeket. — ^Nais  dtgitata,  MvlUr. 

Char.  Minute  Annelid:*  of  from  40  to  100  f^egmcntsi,  red- 
blooded,  eye-less,  luiiabmng  tubes  secreted  from  the  body,  withuuL 
aggregation  of  foreign  material.  Q'he  last  segment  bears  an  expan- 
sion from  which  arise  four  processcy.    Perivisceral  fluid  free  from 

*  I  sliall  be  much  oWitj<'d  for  samples  from  any  freshwater  h\\f\  pond,  or 
tank,  or  even  slow  tt  reatn  abruad.  The  best  time  for  collpcting  would  pr<il>iilily 
be  before  the  rainy  season  in  such  localities  as  have  uue ;  in  ilmm  which  hiwn 
oot^  probably  the  end  of  nunmer  would  be  beit.  The  nmplef  may  be  sent  to 
ttC!»  cam  of  the  LbnMn  Soeiety. 
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corpuscles.  First  five  segments  destitute  of  dorsal  setae  ;  the«ixtb 
and  foliowin<^  hftving  both  dorsal  and  ventral  setie,  the  latter 
hooked,  the  former  straif^ht,  and  one  forked  bristle  in  each  bundle. 
Contractile  loops  in  the  eixth  and  some  followiag  segmejits,  one 
in  each. 

a.  Without  secondary  brancbin. 

1.  DeBO  LATI88IMA,  Bousjield  (6).     PI.  IV.  fig.  8. 

Segments  30-40.  Contractile  loops  4.  The  branchial  area 
with  entire  margin,  well  developed,  widtli  in  full  expansion 
eiccjeding  length,  capable  of  complete  eversion,  then  becoming 
conrex.   Branchie  long,  well  deTeioped,  piano-cylindrical. 

2.  Deed  Pebrieri,  Bousfleld*   PL  IV.  fig«.  4-7. 

Dero  obtusa,  Perrier  (22). 

Segments  2')-35.  Contractile  loops  3-5.  Branchial  area  with 
entire  margin,  trefoil-shaped  in  full  expansion.  Branchial  pro- 
cesses well  developed,  cyliiidriciLl,  the  posterior  pair  longer  than 
the  anterior. 

8.  Bbbo  0BTU8A,  jyUdekem  (6).  PL  III.  figa.  1-8. 

Segmenta  45-50.  Contractile  loops  ii0iia]lj  4  (4-6).  The 
branchial  area  aomewhat  irregular,  and  apt  to  be  UDaymmetrical. 
Brancbia  rather  short,  foliate ;  the  posterior  margin  nearly 
straight,  the  anterior  cnr?ing  outward  at  the  middle.  A  dis- 
tinct dorsal  lip,  divided  from  the  alar  portions  of  the  area  by 
a  deep  grooTe  on  each  side. 

This  species  shows  the  first  trace  of  the  modification  which 
leads  to  the  formation  of  supplementary  branchial  processes  in 
the  distinct  demarcation  of  the  dorsal  lip,  at  the  angles  of  which 
they  are  borne  by  those  species  which  possess  them. 

4.  Debo  Mullebi,  sp.  nov.   PI.  IV.  figs.  9, 10. 

SegmeDts  70-95.  Contractile  loops  usually  7  (6-8).  The 
branchial  area  with  separate  dorsal  lip.  Branchial  proeeasea 
oblong,  quadrangular,  the  attached  border  the  longesti  superior 
angles  rounded. 

The  largest  of  all  known  species.  Furnished  to  the  writer  by 
Kr.  Bolton.  Chsins  of  two  sooida  frequently  consist  of  180-140 
segments,  and  measure  nearly  an  inch  in  length.  Branchial  area 
diiiproportionately  small. 
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fi,  WitK  secondary  brancbis. 

5.  Deko  limosa,  Leidi/  (15).    PI.  V.  figs.  11-16. 
Dero  philippiueiitiii!!,  Semper  (2G). 

Segmeuts  65-60.  Contractile  loops  5,  the  last  uiutli  the 
smallest.  The  branchial  area  with  dorsal  lip,  eacli  aogle  bcariug 
a  eecoiid  iry  branchia,  short,  cvlin«lrical,  aud  contaiuing  a  loop  of 
blood-vcHHeis.  Branchial  processes  as  in  D,  obtuw,  but  longer 
and  narrower. 

The  forego iug  species  appears  to  me,  for  rea»ou8  already 
stited,  to  be  identical  witli  Prof.  Leidy*8 ;  and  there  is  no 
difference  which  cannot  be  explained  on  the  grounds  laid  down 
(p.  100).  Should  the  species  under  notice  hereafter  prove  to 
be  di:itinct  from  Prof.  Leidy's,  it  will  stand  as  new,  unless 
indeed  it  be  the  eame  as  Prof.  Semper's  D.  philippinensis^  as  on 
the  same  considerations  seems  probable  ;  thou<^li  the  latter  may 
possibly  be  identical  with  the  species  next  to  be  described,  a  poiut 
which  cftnnot  be  settled  in  the  absence  of  a  figure  of  Prof.  Semper's 
worm. 

6.  Deso  acuta,  BoM^fidd  (5). 

Characters  nearly  as  in  D.  Um09a\  but  the  branchi®  much 

lon<,'er,  obovate  in  form,  with  pointed  apices;  length  about  4  or 

5  Uuit-a  tli<'  LfToatest  breadth. 

Only  two  examples  of  this  species  have  come  under  my  notice 
from  the  locolitied  already  mentioned  (p.  103).  A  careful  search 
during  the  present  season  has  been  unsuccessful ;  so  that  no 
figure  can  be  given;  but  there  will  be  no  difficulty  in  recognizing 
the  worm  from  the  dcujcnption  above. 

y.  'With  seeondary  bnmcbia  sod  palpi. 

7.  Debo  furcata,  Ol'tn  PL  V.  figs.  17,  18. 

Daa  gcbcbmeidige  Wasbetseiiliinglein  mit  zwey  Gubtlbpizen, 
Rotel  (24). — Dero  palpigera,  Orebincky. — Dero  liodrigueiii, 
Semper  (26). 

Segments  35.  The  branchial  area  more  fuunel-shaped  than  in 
tht  uihcr  forms;  the  dorsal  lip  not  divided  off,  but  bearing  sup- 
plementary branchia^  at  its  junction  with  the  aire.  The  iTitegu- 
mcLtal  layer  at  the  ti])  of  the  brancinal  area  prolonged  into  two 
palpi  of  varying  length,  non-ciliated,  extra-vascular,  iiranchiaj 
nearly  cylindrical ;  contractile  loopa  Uve.  The  lirst  dorsal  briatle- 
bondles  in  the  tilth  segment. 
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The  most  beautirul  of  all  tbe  species  of  Dero ;  but  somewhat 
anomalous  in  the  position  of  the  first  dona!  bristles  and  in 

tbe  possession  of  palpi.  Only  found  among  the  fibrouB  bundles 
of  the  dead  Btems  of  Cyperus  (in  the  Royal  Botanic  Ganleiis), 
which  must  be  pulled  apart  to  obtuiu  the  worms. 

2foie. — The  above  descriptions  all  apply  to  tbe  asexual  forms 
only.   A  description  of  tbe  sexual  forms  is  reserved. 
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21.  Pknn ANT.— British  Zoology,  1812.  iv.  p.  98. 
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PESCRIPTION  OF  TUK  PLATES. 
Plate  HL 

Fig.  1.  Dero  obtuta.  The  whole  worm,  eulaijg^  from  a  photograph  of  tho 

living  obji'ot. 

2.  A  dorsal  view  of  tbe  branchial  area  and  prooMBee  of  J),  ohtuM^  dr»wii 

from  life.    X  75. 

3.  Tbe  same.   A  cop^-  of  D't'dckeui's  original  figure. 
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Plat*  IV. 

Fig.  4.  D«iv>  Perri'Ti,  n,^  a  trau^parent  object,  shomug  ftrrangement  of  blooU- 
Teasels        After  Perrier. 
6,  The  HdM^  in  optical  loogitodiBi]  Motioa :  a,  mt^gumaiitil  kjer ;  b, 
eilialed  lajer ;  «,  blood-TBiwIi.  From  lifik 

6.  The  MtfiMw  Dofidi  Tioir  of  bfaaalinl  ftiw.   Vnm  lifo. 

7.  The  aame.   Lateral  view  of  branchial  area.   From  Uh.    X  SOl 

8.  D^mt  lafixnma.    Dorsal  aspect  of  branchial  area.   From  life.    X  M. 

9.  D-To  MdUeri.    A  similar  view.    From  life.    X  125. 

10.  £k>te  of  ditto:  a,  veutral  seta  of  ^ecoad  to  fifth  tegmente;  b,  hooked 
doraal  seta  of  the  same  segments. 

Flats  Y. 

Fig.  11.  Jkn  UmoM.  Doml  now  oS  •qpoadsd  mm.  From  lif«.    x  50. 

12.  llioMmA.  lAtoralTiewof  exptiidodaMa.  From  life.   X  GO. 

13.  Tlw  nmo.  Bofml  view  in  ontliiM.  After  Leidj. 

1 4.  The  MM.  Tentral  view  of  contracted  ar^  Photographed  from  life* 
16.  The  same.    Ventro-lat*>raI  view.    Photographed  from  life. 

16.  Set«  of  D.  limom  :  a,  ventral  sp*.i  of  s'x-oud  to  fifth  segm*>nt«  ;  h, 

Tentral  seta  of  yixth  and  following  ^.  rrinouu;  c,  hooted  dorsal 

17.  Dero /ufcaia.    Dor*^d  viewr  of  branchi.^1  area.    From  life.    X  8U. 

18.  Tlwmme.   Lateral  Tiew.  From  life.    X  00. 


Xotes  on  a  Ci)llection  of  Crustacea  from  Singapore. 
By  Alfred  O.  Walker,  F.L.S. 

[Read  17th  \r:ir.'h,  lftS7.] 

(Platks  VI.-DL) 

TowAJtm  the  end  of  tlie  year  1879  my  friend  Mr.  F.  Archer,  of 
lAYerpool,  requeited  me  to  undertake  the  naming  of  a  ooUectioa 
ci  Cnwtaeen  which  hie  brotiier,  Surgeon-Major  Axcher,  was  Hien 
•ending  over  from  Singapore.  PreMnre  of  other  work  and  want 
of  aoqmdntaaee  with  exotic  Cnutacea,  not  to  mention  the  £iet 
of  mj  residing  at  a  distance  from  Iiondon  (where  alone  the 
necessary  works  of  reference  can  he  procured),  caused  me  to 
hesitate  long  before  I  undertook  it ;  and  it  was  not  until  it  became 
clear  that  nobody  else  in  England  would  undertake  the  work 
(such  is  the  scarcity  of  carcinologists)  that  I  finally  decide d  to 
do  80.  I  may  also  add  that  h.id  it  not  been  for  the  kind  asBi^t- 
ance  rendered  by  Mr.  E.  J.  Miers,  which  gave  me  the  start 
mirhoul  wliich  the  task  would  have  been  almost  impossible,  I 
should  have  given  it  up  at  the  outnet. 

LXSir.  JOURN. — ZOOLOGY,  VOL.  XJL.  9 
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Surgeon-Major  Arcber  has  famitlied  me  with  the  following 
memonuidura  oa  the  eoUeetion,  which  eitended  over  the  years 
1879  to  1888  :— 

"The  collected  were  for  the  most  part  ohtained  whilst 
dredging  or  searching  the  reefs  in  the  neighhonrhood  lor  Mol- 
Insca.  The  Singapore  Strait  presents  ererf  yarietj  of  bottom 
within  a  few  miles  of  the  town— mnd,  gravel,  sand,  rock,  and 
broken  ground,  may  all  be  met  with,  each  description  furnishing 
its  peculiar  species.  Most  of  the  smaller  forms  were  obtained 
by  means  of  the  dredge  at  depths  seldom  exceeding  15  to  20 
fathoms.  ISome  of  them  I  extracted  from  living  sponge  and 
interstiees  of  ina»t5cs  of  coral.  The  new  liarbour,  a  narrow 
strait  between  the  islands  of  Bluhaii  Moli  ami  Ayau  Brani  on 
the  one  side  and  Singapore  Inljuid  itself  ou  the  other,  was  the 
mosit  tavourito  dredfjiug-grouud,  as  it  was  conTenientl)  situated 
and  the  bottom  aboimded  in  animal  life.  Ai  low  water  I  fre- 
quently waded  about  the  reefs  and  shores  of  the  numerous 
itilundH,  and  obtained  many  specimens  under  loose  stones  aud 
lumps  of  coral,  dead  or  living. 

•*The  Hpring  tides  rise  a  hill  ten  feet,  and  between  the  islands 
the  current are  Tcry  strong,  at  times  renderinf^  it  diflltult  for 
a  steam  laujicli  t  o  in ;i k e  waj  against  them.  I  am  not  aware  what 
direction  ocean  currents,  if  any,  take  in  tiie  Strait. 

"A  long  sandy  shore  extends  to  N,  of  Singapore,  from  Tan- 
jong  £hoo  to  Taujong  Katong  and  other  villages ;  aod  at  spring 
tides  the  i;\'ater  recedes  a  considerable  distance,  leaving  bare  es* 
tensire  banks  of  sand  aud  mud,  where  I  got  a  good  many  forme 
(amongst  them  two  species  with  curred  hooks  on  their  hindmost 
claws,  by  means  of  which  they  hold  on  to  a  mangrove-leaf  or  a 
dead  valve  of  a  shell  which  conceals  the  animal  from  view ;  these 
leaves  and  dead  valves  may  be  seen  a])parently  walking  along  on 
the  shore).  [The^e  are  probably  Dorippe  tima  and  D.  oituta^ 
also  Canekmeetn  etmehifimt, — A.  O.  W.J 

From  the  nets  of  the  fishermen  ou  this  shore  I  also  got  a 
good  many  specimens,  as  likewise  from  the  heaps  of  small  fieh, 
weed,  Ac.,  brought  by  the  Chinamen  into  the  market  to  he  sold 
as  food  or  manure.*' 

The  collection  is  placed  in  the  Public  Museum,  Liverpool,  and 
duplicates  of  some  of  the  Jiew  species  in  the  Natural  History 
Museuin,  South  Kensington. 
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Cnuiaesa  collected  ai  Singapore  h$  Sutyeoti-Mi^or  &  Archer, 

PODOPHTHALMIA. 
BBACKXUJtA. 

OxTBHTSrOHA. 

Maiidje. 

Main  Miersiiy  n.  sp.    (Plate  VI.  figs.  1-3.) 
Oncinopus  neptunus*  Adams  &  White. 
Doclea  muricata,  Herbst. 

—  ovit,  HerbBt. 

 tetraptera,  n.  ep.    (Plate  VL  figs.  4-8.) 

Efjeria  Umgipttj  Herbst. 
Mffattenm  oryx,  A.  M.-Edwards. 

—  planasiugy  Adams  &  White. 
 diacanthm^  De  Haan. 

Sehigopkrye  aepera^  M.*£dwani«.  (See  note,  p.  113.) 
Mieippa  maecarenica,  KoBsman. 

 curH^nat  HasweU*  Proe.  Lmn.  Soc.     S,  W.  toI.  ir. 

p.  446,  pL  zzT.  fig,  1. 

Pabthsnofiojb. 

Gomaionotue  pcntagonue^  Adams  A  White. 
Ceratoetareinvc  dilataiue^  A.  M.-Edwards. 
Lambrw  laeinitUuMj  De  Hsan. 

 longispmue^  Miers,  Ann.  A  Hag.  Nat.  Hu»t.  ser.^,  toL  it. 

p.  18). 

 loHgimanutf  Ijeach. 

 preneary  Herbst. 

Crypiopodia  fomicaia^  Fabr. 

Ctclomstofa. 

Cavcbid^. 

Atergatis  intetferrimuSf  Laiuarck. 

 Jloridus,  Kumph. 

Actaa  gj/uiit^iosOf  Daua. 
— ^—  arcohita.  Dana,  var. 

 RufpelUi,  Krauss ;  t»ee  Miers,  iu  Ann.  &  Mag.  Nat.  Hist. 

HfT.  5,  vol.  V.  p.  232. 
Xantho  icaberrimut,  n.  sp.    (Plate  ViX.  figs.  1-4.) 
ZcphiHMs^ue  epheUtieue,  Linn. 
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Ebipbiida* 
^ilumnut  veapertilio,  Fabr. 

 De  Haanii,  Miers  (Proc.  Zool.  Soc.  1879,  p.  32). 

—  labyrinthicus^  Miers  (Zool. '  Alert '  Collections,  p.  224, 

pi.  22  c). 
Actuinnus  ietifer^  De  Haan. 

Krij^hia  Iwvitnanay  Latr.,  var.  Smit/m,  M  l^t  iiy  ;  see  Miers,  in 

Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  t.  p.  237. 
Trapezia  cymodoce^  Herbst. 
Poljfcremnus  ochiodes,  Herbst. 

Carcinoi»lacidjb. 
Metercplax  deniatus,  iStimpson. 

HuiZOPtDJS. 

Typhlocarcinui  villosutj  Stimpson.    (Plate  IX.  figs.  6-S.) 
Ceratoplax  ciliatut,  Stimpson; '  Challeuger'  £eport,  vol.  XTii. 

p.  23-K  pi.  xiz.  fig.  3. 
Qalene  bUpinatuf^  Herbst. 

yepiwtU9  pelagiau.  Linn. 
Ooniotoma  natatory  Herbat. 
 eruetfera^  Fabr. 

 inrnqnaU,  n.  Bp.    (Plate  YIJL  fig.  4.) 

AehalouM  Wkitei^  A.  M.-£dwanlB. 

Sltalamiia  nma,  M.-Edwardi. 

Caphjfra  Arekeri^  n.  sp.   (Plate  IX.  figs.  4,  5.) 

C  AT03IETOPA. 

Macbophthalmida. 

Gelasimus  vocans,  Linn.. 
Bodophthalmus  vigil,  Fabr. 
Oejfpoda  ceratophtAalma,  Palla». 

€hrap9U9  airi^OMUi,  Latreille. 

JPaekgfrapMua  tranwersua,  Gibbes.  (See  note,  p.  1 18.)  Kinga- 

ley,  Proc.  Acad.  Nat.  Sci.  PhiladelpbiX  1880. 
Seaarma  Bocourii^  A.  H.-Edwarda.   (Plate  IX  fig.  0.) 
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PlN50TIi£BLDjB. 

Pinnotheres  obesus^  Dana. 

DoHlla  mjfetiroithi,  M.-Edward0  (Melangw  Carcinologiques). 

Ox  Y8I0MATA. 
LsVOOftlXDX. 

ZtfueoiM  eranidariMy  LiiiD. 

 Wkitei,  Bell. 

 MormorM^  Bell. 

 ktmatoiikia,  Adams  A  White. 

Myra  qffinis.  Bell. 

 earinata.  Bell ;  tee  Mien,  Trans.  Linn*  Soe.  Zool.  ser.  2, 

woi.  i.  p.  230. 

—  m§mirali$,  Haswell,  Froc  lion.  Soe.  N.  S.  W.  toI.  ir.  p.  50, 

pi.  T.  fig.  3. 
Philyra  pUum,  De  Haan. 

Nurain  plicata,  Herbst. 

Oreophorns  rrficu/atus,  Aduuis  &  WiiiLc. 

TIos  jiiurigcr,  Adiintii  &  White. 

Arcanirt  ll-spiiiosa,  Ad:ims  &  \V'l»ite  (=  .4.  pulcherrimOf  Hus- 

well.  I.e.  p.  58,  pi.  vi.  fig.  4). 
Onjfchamor^ha  lamelii^era,  Stinjpson.    (Plate  VIII.  fig.  8.) 

Hatutidjs. 

Maiuta  vieiris^  Tabr. 

 InnarU,  Herbst 

 Banktii,  Ijeach. 

CAJiAPPXDjR. 

Cahppa  liiphot  (Herbst),  w.  y,  ]>e  Haan. 

DOHIPPIOJt. 

Dorippe  ttuM,  M.-Edward8. 

—  atiuia,  Fabr.,  young, 

AVOHU  RA. 
BROMIlDfiA. 

Dromia  vult/aris,  M.-Edwards  ;  see  Miers,  Aiiu.  *t  Mag.  Nat. 
Hist.  fer.  5,  vol.  v.  p.  'A70, 

 liumphti  ?  i'abr.,  yoiiii^. 

Conckmcetet  conchifera^  Haswell. 
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POBGXU^AjnDJI. 

Fetrolitfhet  deniata,  M.-Edward8 ;  see  De  Man,  Croat,  of 

Mergui  Archipelago. 
 <?orrt/7ico/a,  HasweD,  var.  (Plate  YIII.  fig.  6.)  See  note, 

p.  113. 

I'uij/oH  ijx  obt'su  Im,  White ;  see  Zool. '  Alert  *  CoUeetion,  p.  872. 

■  -    cometeh',  u.  8p.    (Plate  IX.  tigs.  1—3.) 
Forcellanella  picta,  SUmpaou.    (Plate  VIII.  figs.  1,  2.) 

IHogenea  mUety  Fabr. 
ClAanariui  vulgarity  Herbat. 
CamobUa  perUta,  M.-Edward8. 

Dwffmtet  awnu.  Heller.  (Plate  YIIL  figa.  6, 7.)   See  note, 
p.  118. 

GAlATHXmii. 

GaltUhea  elejuns,  Adams  &  White. 

Maobtra. 

OebiajfiU  IMrmniit  iSiiers ;  see  Zool.  *  Alert*  Collection. 

iHAirAaaisiSA 
Thalamna  anomala^  Herbat. 

SciLLAlilDJi. 

Thenu$  orieutalia,  Herbst. 

PALlKtlBinA. 

JBalinuruH  ornatuij  Fabr. 

Au'UKiD.S. 

AlpheuM  eomeiiUarum,  Haawell. 

 minu$,  w.  n^tunut,  Dana. 

 HdioardMiit  Audouin. 

Pal^momd^. 

I^akemon  carcinuit,  X' abr. 

PSKJtlDJi. 

l*en<eus  mono  Jon  (Fabr.),  var.  carinaiu9,  Dana. 

'  veluiinus^  Dana. 

 affinis,  M. -Ed wards. 

Acete*  indicugf  M.-Edwardb. 
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Squilla  vepa,  Fabr. 
OoHodaetjflus  ckkvjira,  Fabr* 


NOTBB  OF  CBBfADr  SpCOtSS. 

1.  ScBiBOFBBTB  ABWKSLk* — 0x16  spediiien  is  the  Tar.  tpitUfranB 
of  A.  l£.>Edwardi* 

1^.  PACiiYORAPsus  TEiNsviiiisus,  Gibber,  appears  to  be  merely 
a  variety  of  Metopograpm^  mrsaor. 

3.  PoHCELLAN  V  (?  Phtromsthes)  corallicola,  HaBw.,  var. — 
The  single  small  specimea  diifors  so  mucli  from  the  typical 
form  in  the  sculpturing  of  the  wrist  and  hand  of  the  larger  choli- 
pede,  that  it  is  a  question  whether  it  ought  to  be  referred  to  thia 
speciea*  The  wrist  has  two  rounded  longitudinal  ridges  or 
earios.  The  upper  surface  of  the  liand  is  divided  iongitttdinaUj 
into  t'vo  unequal  parts  bj  a  similar  ridge,  the  space  on  each 
side  of  which  is  coyered  with  tubercles.  The  fingers  have  a 
similar  ridge  on  the  outer  surface.  In  the  specimen  in  the 
British  Museum  from  Queeusland  the  oentral  line  of  tubercles 
on  the  hand  shows  a  tendency  to  fuse  into  a  carina. 

4l  Diooranss  ATABirSy  Heller,  rar. — I  have  some  hesitation 
in  feferring  the  single  specimen  in  the  eoUection  to  this  species, 
with  which,  howerer,  it  agrees  except  in  having  the  margin  of 
the  carapace  armed  with  three  small  teeth  immediately  beneath 
the  upper  external  angle.  The  hand  of  the  large  chelipede  is 
obsoletely  coatate  externally,  but  is  more  robust  than  in  Heller's 
figure,  reseniblinj^  rather  in  this  respect  1).  (/i-anulatus,  jMierai 
(Ann.  &  ^lag.  Nafc.  Hist.  ser.  5,  vol.  v.  p.  373,  note).  (Plato 
VITT.  figs.  G,  7.) 

In  addition  to  the  PoJophthalmia  there  were  a  few  Isopoda 
not  yet  examioed,  and  a  new  Amphipod,  Bi/hlia  kallarthrut, 
Stebbing,  described  by  the  £er.  T.  B.  K,  Stebbingyin  ProcZool. 
8oc.  Jan.  19, 1886. 

Descrtptiox  Of  Nkw  Speciks. 

MiJA  Mtf.rbii,  n.  sp.    (Plate  VI.  fis:«.  I -.'3.) 

Carapax  ovalis,  granuhuus.  Margo  HUpraorhitalis  spiniw  2 
longis ;  margo  anterolateral m  upinis  5,  2  priiuis  minoribus. 
(Coil.  Brit.  Mus.) 
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Carapace  oTotdyrafclier  eooTex,  with  .scattered  hatn,  and  coamlf 
granolated.  A  long  spine  on  the  posterior  gastric  and  another 
on  the  oardiae  region  in  the  eenlsral  longitudinal  line^  with  a 
shorter  spine  at  each  side  of  its  termination  on  the  posterior 
border.  A  long  spine  on  the  branchial  region.  Bostmm  with 
two  divergent  spines  about  two  sevenths  of  the  length  of  the 
earapaoe  and  firinged  with  long  hairs ;  beneath  this  the  edge  of 
the  carapace  is  produced  into  a  tooth  bent  downwards  at  a  right 
angle.  The  basal  joint  of  the  outer  antennsB  is  furnished  with 
two  ypiuc3,  the  ehorter  pointing  downwards  and  tin?  longer  out- 
wards. The  lower  orbital  margiu  has  a  ^auup  of  four  tubercles 
about  the  centre.  The  upper  orbitul  margin  has  a  coneare  pro- 
cess or  hood  covering  the  inner  orbital  angle,  and  produced  out- 
wards into  a  long  npine  ;  there  is  a  similar  and  parallel  spine  at 
the  outer  angle,  and  a  small  spine  between  the  two.  These  are 
followed  by  five  marginal  spines,  increasing  in  size  to  the  last, 
whirli  18  equal  in  length  to,  aud  Romo  distance  in  front  of,  the 
F])iiu'on  tlie  branchial  region.  The  nuder.snlt  is  coarHcly  grnnu- 
luted.  The  chelipedes  in  the  male  are  shorter  than  the  second 
pair  of  legs,  and  are  slender,  rounded,  and  very  smooth.  Tha 
hand  to  the  base  of  tiie  fingers  is  as  long  as  the  wrist,  and  about 
the  same  thickness.  Tlie  fingers  slender  and  without  teeth, 
meeting  at  a  short  distance  from  the  point.  The  remaining  legs 
are  moderately  long  (the  second  pair  reaches  slightlj  beyond  the 
rostrum)  and  covered  with  long  hairs.  Length  of  carapace, 
exdusiTe  of  rostrum,  1-^  in.  (a 33  centim.).  Width  behind 
posterior  marginal  spines,  1^  in. 

BooLBA  TBTBArasBA,  n.  sp.   (Plate  TI.  figs.  4-8.) 

Carapax  pyriformis  tomentosus ;  spina  media  posterior  magna 
duplex.  Pedes  ambulantes  alls  fimbriatis  iustructi.  (Coll.  Brit. 
Mu.s.) 

Carapace  pynTorni,  having  eight  spines  on  the  median  line,  of 
which  the  fii'sl  (a  little  beluiul  the  eye),  third,  and  seventh  are 
very  pnuiU.  TLe  las»t  Bpine  on  the  posterior  margin  is  very  largo 
and  double,  the  smaller  branch  pointing  u])>var([a  and  the  larger 
backwards.  Four  spines  on  the  lateral  margin,  the  foremost 
being  close  to  the  outer  angle  of  the  buccal  orifice,  and  smaller 
than  the  three  following.  A  large  spine  on  the  metabrauchial, 
and  a  smaller  on  the  epibrancliial,  region.  Kostrum  horizontal, 
about  one  fifth  of  length  of  remainder  of  carapace,  with  Hhort 
divergent  sjimcH  at  the  lip.  Tlie  whole  of  the  carapace  covered 
with  a  dcust(  pubcscencei  the  hairs  of  which  are  slightly  thickened 
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towards  the  tip  and  mneronate  (Plate  VL  fig.  8).  The  hand 
ie  somewhat  oomprsesed,  naked,  earinate  beneath,  and  flnelj 

granulate;  the  fingers  are  ettrred  inwards  and  channelled. 
Wrist  almost  orbicular,  and,  as  well  as  the  arm,  covered  with  a 

fine  pubescence  and  fringed  at  the  ed^e.  The  arm  has  a  fringe 
or  "  wing "  of  club-shaped  hairs  on  the  upper,  and  two  on  tlie 
lower,  side  (Plate  VI.  fig.  8*).  The  ambulatory  legs  have  four 
similar  wiugs  on  ail  the  joints,  whicli  are  pubescent,  except  the 
extremities  of  the  tarsi,  which  are  deeply  channelled.  Length 
of  carapace  to  end  of  ro^^trum,  1^  in.  (s5s4f*2  centim.).  Greatest 
width,  i§  in.  (=8-5  centim.). 

Xaxtho  scABEasmus,  n.  sp.    (Plate  TEI.  figs.  1-4.) 

Carapax  omnino  verrucosus.  Chelipedes  verrucis  maguis, 
pedes  ea'ten  spinia  instructi.    (Coll.  Brit.  Mus.) 

Carapace  broader  than  Inni^,  moderately  convex  ;  rej^ions  and 
subregions  8tron<];iy  defined  and  covered  with  large  granules, 
rounded  in  the  central  part  and  becoming  more  pointed  towards 
the  sides.    Front  2-lobed.    Antero-lateral  margin  with  three 
pTominent  teeth^  the  hindmost  being  at  the  beginning  of  the 
branchial  region,  and  the  foremost  (the  smallest  of  the  three) 
about  halfway  between  that  and  the  orbital  margin  ;  the  central 
tooth  about  equidistant  from  the  other  two.  Fostero-lateral 
margin  straight,  not  concaye.   Undenide  also  densdy  granulate. 
The  chelipedes  covered  with  large  granules,  those  on  the  hand 
being  largest,  especiallj  on  the  enter  side,  on  the  lower  half  of 
which  they  sre  arranged  in  parallel  rows,  two  of  which  terminate 
in  carina  on  the  fixed  finger.  The  movable  finger  has  a  carina 
on  the  upper  sur&ce^  with  six  granules  gradually  diminishing 
from  a  large  one  at  the  base,  and  two  carina  on  the  outer  side. 
The  walking-legs  have  a  row  of  spines  on  the  upper  edge  of  the 
tajpsal  and  carpal  joints,  with  one  or  two  more  or  less  parsllel 
rowa  below,  and  the  lower  edge  slightly  serrate  at  the  distal 
extremity.  The  third  and  fourth  pairs  have  a  deep  notch  at  the 
distal  end  of  the  menu.  The  fifth  pair  has  a  row  of  large  irre- 
gular  spines  along  the  upper  edge  of  the  merus,  with  two  ill- 
defined  rows  on  the  outer  side  and  a  row  of  smaller  spines  on 
the  lower  edge.   Oolour  ashy,  shading  into  dull  yellow  on  the 
fingers.    Length       in.  (=475  centim.).    Breadth  2^  in. 
(^6*2  centim.). 

imr.  JOVBV. — ^aooiiO0T,  tol.  xz.  10 
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Goviosoiu  iVAQUiLS,  n.  tp.   (Plate*  Till.  fig.  4.) 

Frotu  sexdentato.    Margo  antero-Iateralu  T-dentatna,  den- 
tibus  2  at  5  minoribus. 

Carapace  rather  cooTez,  Teiy  finely  granulate,  with  tranererBe 
interrupted  beaded  lines,  one  of  wbieh  crosies  the  gastric  region 
and  baa  a  group  of  larger  granules  in  front  of  it  and  on  each  side. 
Fh>nt  prominent^  idth  six  teeth,  including  orbital  angle,  the 
central  pair  the  longest.  Upper  orbital  margin  with  two  small  • 
fissures  and  finely  toothed.  Aotero-lateral  margin  with  seren 
teeth,  the  first  (the  external  orbital  angle)  being'the  largest,  and 
the  second  and  fifth  the  smallest ;  the  third  has  a  small  accessory 
tooth  at  the  base  of  its  hinder  mar^n.  Chelipedes  have  the 
arm  liiiely  grauuluie  and  i'aroished  with  live  prominent  8j)ine3  on 
the  auterior  border,  of  which  tir-L  is  lac  hiuallest  aiuJ  the 
fifth  situated  some  distance  from  the  fourtli ;  on  the  hiiid  luargin 
one  spino  at  the  distal  extremity  and  unotlier  a  little  behind  it. 
Wrist  with  two  Bpiues.  Hand  with  three  spines — one  springing 
from  the  point  touched  by  the  overlapping  part  of  the  wrist,  the 
other  two  Tiear  to  and  at  equal  distances  from  the  base  of  the 
movable  tiiii::^'r,  where  there  are  three  lubercies.  Finders  long, 
slender,  and  strongly  carinated.  »Second  ]>mT  of  legs  as  long 
the  first.  jM(  ru?5  of  Lij^t  pair  of  legs  having  a  spine  at  the  distal 
extremity  of  the  limd  margin.  Length  of  carapace  f'j  in.  (bX-3 
centim.).    Width  of  carapace  -j^  in.  (=19  centim.). 

Caphtba  Abchxri,  n.  sp.   (Plate  IZ.  figs.  4, 6.) 

Carapax  orbicularis  albo-nitens.    Frons  prominena  bilobata^ 
dente  msgno  utoinque  instructa. 

Carapace  almost  circular,  finely  granulate.  Enmt  of  two  semi- 
dronlar  lobes,  with  a  prominent  tooth,  formed  hj  the  anterior 
orbital  angle,  behind  them ;  the  lobea,  teeth,  and  antero-lateral 
margin  of  the  carapace  finely  dentieulate.  Obelipede  (the  right 
wanting  in  the  single  specimen)  large;  the  hand  about  three 
fourths  the  diameter  of  the  carapace,  ^ndeniug  slightly  towards 
the  base  of  the  fingers,  and  granulate,  more  coarsely  on  the  under- 
side. Eenuiiiiing  legs  short  and  robust,  the  last  joint  short  and 
curved.  Length  (including  front)  2^  lines  (=4i*75  millim.). 
Width  2  iiuos  (=4  millim.). 

POLTOVTX  001IBTB8,  D.  Sp«    (Plate  IX.  figS.  1-3.) 

Carapax  transverse  oratus.   Chelipedes  magni  supra  crinibua 
longis  instmcti;  subtus  albi,  nitentea.  (ColL  Brit  Mus.) 
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Ctapaoe  transfmelj  ovate,  verf  ■liglitlj  ooDVez,  nnQOlili,  and 
tbhuDg ;  legions  ttronglj  defined,  eepeeiellj  behind ;  edge  fringed 
with  long  hftin.  Front  slightly  prominent  in  the  middle.  Che- 
Upedee  ywj  large,  eqnal,  densely  corered  on  the  npperside  with 
long  hairs,  smooth  and  shining  white  on  the  underside ;  wrist 
shorter  than  the  hand  and  hoUowed  out  on  the  inner  side.  Kext 
three  pairs  of  legs  short  and  weak,  covered  with  long  hair  on  the 
npperside;  dactylus  very  small  and  enrved;  menu  strong,  as 
long  as  the  two  following  joints.  Last  pair  of  legs  long,  slender, 
and  almost  naked ;  tlie  hst  joint  polished  and  horn-coloured, 
with  a  bnish  of  hairs  at  the  extremity.  Length  ^  iQ<  (  *  S  mil* 
Km.).    Width  1^  iu.  (=10  iiiilliin.). 

BEaCXIFTIOK  OF  THE  PLATES. 

Pura  YL 
Fif .  1.  JfoM  Mieni,  ^, 

8.  Dittos  iiBd«nide  of  Ofliital  iigi«n. 

3.  Ditto,  abdomen. 

4.  Do  '^''(r  frfrajilini,  . 

5.  Ditto,  uDiienide  ui  orbital  region. 

6.  Ditto,  left  chelipede. 

7.  Ditto,  abdomen. 

8^  8*.  Diiia,  hnrt  (magnified). 

Plate  TIL 
jToii^  teaberrimuB,  ^J. 

S.  Ditto,  left  obelipedo. 

3.  Onyckmorpia  kuneUiffenk 

4.  Gon  'iosoma  ineequale. 

5.  Prfrnlisfhes  cora/licola,  var.,  chelipedo. 
G.  Dio-jenes  a  varus,  cephalothOfAJL 

7.  Ditto,  chelipede. 

Flam  DC. 

Kg.  1.  PoJyonyx  eomrtea. 

2.  Front  view  of  ditto. 

3.  Right  chelipede  of  ditto. 

4.  Caphyra  Archeri^ 
A.  Gh«lip6de  of  ditto. 

A.  Tjfpklooaroimi  viUatiu, 

7.  Left  chelipede  of  ditto. 

8.  Abdomen  of  ditto,  S  • 

9.  Sesarma  Bocourti,  clielipodo  of 

LIKK.  JOURS.— ZOOLOGY,  VOL*  X.\.  H 
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ObaemtiotiB  on  Ants,  Bees,  and  Wasps.— Part  XL 
By  Sir  Jobx  Lubbock,  Bart.,  M.P.,  D.O.L.,  LL.D.,  F.B.S. 

[Bead  Ist  December,  1887.] 

Os  TME  E£LATI02(  BETWEEN  Fonnica  iQuguima  AND 

ITS  Slatbs. 

It  is  well  known  tbat  Polyerpu  rufneens  is  entirely  depend- 
ent on  its  slavcB.  Huber  long  ago  found  that  this  ant  will 
starve  in  the  midst  o£  plenty,  and  will  not  even  put  food  into  its 
own  mouth.  I  bsYe  shown  that  isolated  specimens  will  lire  for 
months  if  they  are  allowed  a  slave  for  an  hour  or  so  every  two  or 
three  days  to  dean  and  feed  them.  It  is  said,  on  the  contrary, 
that  our  only  slave-making  species,  Sbrmiea  tanguineaf  can 
manage  without  slaves.  Indeed,  it  appears  that  neats  are 
sometimea  fonnd  in  which  there  are  mistresses  alone,  entirely 
without  slaves.  Forel  thinks  that  he  has  observed  in  such 
nests  generally  a  larger  proportion  of  small  individuals  than 
in  nests  which  possess  slaves.  This  would  be  interesting  aa 
tending  to  show  that  in  such  nests  the  young  are  less  well 
nourished  than  when  they  have  slaves  to  attend  upon  them. 

The  question  remains,  of  what  advantage  are  the  slaves  to  the 
R  9angmnea  P  Forel  says,  I  do  not  quite  understand  why,  *'  Je 
ne  veuz  pas  trop  rechercher  le  motif  qui  pousse  les  tanguinea  a 
se  faire  preaque  toujours  des  esdaves.*'  Fent^^^'*  he  adds,  le 
sentiment  de  leur  force,  et  le  d^sir  de  travaiUer  moins,  pour  faire 
plus  a  leur  aise  la  cbasse  aux  Lasius  flavm  et  Z.  nifjer,  est-il  le 
mobile  qui  Icb  pousse  a  cet  ac-te.  Celui-ci  leur  perail  pou  k  peu 
devenu  plus  ou  nioitis  iustinctif  puisqu'il  otait  avaiitageux  a 
la  conservation  de  leur  espece."  This  suggestion  seems  very 
probablp,  and  may  be  partially  correct  ;  it  is  not,  however, 
T  think,  a  i  (  iiij  lete  explanation.  I  have  had  under  observation 
several  nests  ut  F.  sanguinea.  One  of  them  1  owe  to  ilie  kind- 
ness of  M.  Forel  himself,  who  sent  it  to  me  in  June  1S82. 
There  was  no  qnoon,  and,  though  the  uent  wmh  very  lieiilthv,  of 
course  tlie  numbers  gradually  diminished.  At  the  begiomug 
of  January  188G  the  last  slave  died,  and  there  then  remained 
only  about  CO  F.  aanguinea.    Under  these  circumstances  the 

tanguinea  began  to  die  oJff  rapidly  ;  by  the  middle  of  the  year 
only  six  remained  alive,  and  these,  no  doubt,  would  not  have 
survived  long.  On  J uly  1st  I  got  some  pups  of  JP.Jiuca  and 
priced  them  outside  the  nest.   The  ssnytfiJieaff  soon  discovered 
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them,  carried  them  into  the  neet,  and  from  that  daj  until  De- 
cember 1887,  more  than  eiz  months,  there  was  only  one  other 
death.  [Two  of  the  J*,  tamgmmm  are  still  (August  1888)  aliTe.] 
Althoagb  then  it  may  be  true,  as  to  which  I  express  no  opinion, 
that  there  are  nests  of  F.  sanguinea  without  slaves,  still  this 
observation  seems  to  indicate  that  the  slaves  perform  some  im- 
portant function  in  the  economy  of  the  nest.  It  still  remains 
to  be  (deterimneJ  lu  what  exiictly  thid  f  auction  cousitits. 

Ant-Guests. 

Dr.  Waamann  has  recently  publislied  *  an  interesting  memoir 
on  certain  of  these  *'  Ant-guests.**  His  observations  relate  ex- 
clusively to  some  of  the  beetles  which  live  with  ants. 

He  confirms  Y.  Hsgen's  statement  that  the  specimens  of 
AMmtfUt  emmrginahtM  which  live  with  MyrwUea  ImtfinoiU,  a 
yellow  ant,  are  paler  in  colour  than  those  which  share  the  nests 
of  the  black  Pormieafittca.  He  entirely  confirms  the  statements 
of  previous  observers  that  the  Aimndeg  is  actually  fed  by  the 
ants,  who  also  clean  them  just  as  they  do  their  own  fellows.  Tbe 
Afemelei  also,  on  their  part,  perform  the  same  kiad  offices 
for  the  ants.  He  also  repeatedly  saw  the  ants  licking  the 
bunches  of  golden  baire  on  tbe  abdomen  of  tbe  Atemelei, 

The  AitmeU»  has  adopted  very  closely  the  habits  of  the  ants 
with  which  it  lives.  Tbej  pair,  moreover,  in  the  nests  of  the 
ants.  Stilly  they  are  not  entirely  dependent  on  tbeir  hosts,  like 
some  of  the  other  ant-guests,  but  are  able  to  feed  themselves. 
Indeed  the  Myrmieat  seem  to  drive  them  out  of  the  nest  to- 
wards the  beginning  of  May.  Dr.  Wasmann  is  disposed  to 
attribute  this  to  the  anxiety  of  the  ants  f «  r  their  younj^.  In 
Myrmica  the  \)U\m  are  naked,  and  he  thinks  the  ants  are  afraid 
that  the  Aiemeles  would  be  unable  to  resist  the  temptation  of 
eating  them.  In  support  of  this  suggestion,  he  obscrvea  that  in 
the  nests  of  Formica  sdn^uinea^vihosti  ])up8B  t*pin  a  silkin  cocoon 
and  are  therefore  protected,  he  haa  found  A/ejiielfs  late  as  the 
end  of  June,  iie  lias  not  been  able  to  satisfy  himself  whether 
the  iarvffl  oi  AtemrJea  htq  brought  up  in  the  aiita'  nest  or  not ; 
but  inasmuch  as  wliilc  the  Afpmcles  are  far  from  rare,  he  haa 
onlv  found  among  tlii  iu  a  single  larva  which  eould  belong  to  the 
species,  and  even  ilii^  was  not  certainly  identified,  it  seems 
probable  that  the  larval  stage  is  passed  elsewhere. 

*  DeutMhe  Entoni.  Zeitochrift.  1886,  p.  49. 
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Zomeekum  Hrumota  Imb  been  Tecoided  from  tlie  nests  of  Jbr- 
mica  ManguineOy  Myrmiea  rubra,  Ibrmiea  conger en»^  and  F,  rufa\ 
but  Br.  Wasinann,  like  T.  Hagen  and  Forel,  has  never  found  it 
•zoept  with  Jl  ianguinea.  It  is  fed  by  the  ants  in  the  same  man- 
ner as  AtemeUi,  and  has  Teiy  simOar  bundles  of  golden  hairs  on 
the  abdomen,  which  are  ficked  by  the  ants  like  those  of  MemeUt. 
While,  however,  the  ants  seem  to  communicate  with  the  AtemeUt 
mainly  by  means  of  the  antennse,  in  the  case  of  Lomeehusa  the- 
partH  of  the  mouth  are  broiiglit  more  into  play.  He  has  found 
Lotntehusa  in  the  antw'  nestn  up  to  the  end  of  June. 

Diuarda  dentata  is  a  still  more  frequent  inmate  in  the  nests  of 
F.  sanguinea,  but  plays  a  very  different  part.  The  ants  eeeni  in- 
different to  them,  and  when  they  take  any  notice  it  is  of  an 
unfriendly  character.  Nor  can  tliis  be  wondered  at,  for  according 
to  Waamaun  tlie  j»rincipal  food  of  the  DinarJas  consists  of 
any  ant  which  may  chance  to  die,  or  any  other  weak  insect 
which  falls  in  their  wav.  The  ants  eeem  thoroudilv  to  distrust 
them,  and  it  is  curious  that  they  should  be  tolerated.  Grimm, 
indeed,  thought  he  had  seen  ants  licking  tlie  Diuardas,  as  tliey 
do  Atemdrs  and  Lomt'chusn.  Wasmann,  however,  coui^iders  that 
this  was  a  mistake ;  at  any  rate  he  has  never  seen  anything  of  the 
kind.  If  an  ant  meets  a  Dinarda  she  either  treats  it  with  in- 
difference  or  threatens  the  beetle  with  her  jaws,  and  the  Dinarda 
then  raises  its  abdomen,  which  appears  always  to  driTO  away 
the  ant.  It  is  possible  that  the  Dinarda  has  the  power  of  pro- 
ducing an  odour  distressing  to  the  ants,  or  perhaps  they  eject 
poison  like  the  Formicas  themselves.  They  seem  always  to  re- 
main in  the  nests  of  the  ants,  and  pass  through  their  transform- 
ation in  them.  Formica  wnguinea,  like  J*,  rufa  and  F.  eon^erM$f 
changes  its  nest  periodically  twice  a  year ;  such,  at  least,  is  ssid 
to  be  the  case  on  the  continent ;  I  am  not  aware  whether  the 
same  habit  has  been  observed  in  this  country.  19ie  summer 
nests  are  looser  and  opener,  the  winter  ones  lower  and  more 
compressed.  In  their  migration  from  one  nest  to  the  other, 
which  are  occadonaUy  at  some  distance  apart,  the  ants  are 
accompanied  by  the  Dinardag*  On  one  occasion,  when  the  ants 
were  flitting.  Dr.  Wasmann  in  20  minutes  captured  among 
them  thirteen  specimeus  Dinarda  \  while  under  other  drcum* 
stances  he  never  saw  one  outside  the  nest. 

ffeiarivs  /(^rn/yin^u^,  belonging  to  a  totally  different  family  of 
beetles,  the  Uisteridap,  and  which  inhabits  the  nests  of  Poiytrpu 
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ru/eseens,  Formica  temguinea,  F.  presgilahrls,  F.  /uieOf 
harbit^F,  rt^a^  F.  ex^ecta^  Lasius  niy^,  and  Tapihoma  erraticunif 
appears  to  agree  io  ito  habits  with  Dinarda,  and  to  devour  dead 
aod  wounded  ante,  as  also  do  the  MymedonuB, 

J>r.  Wasmaun  oonfirms  entirely  mj  observations,  in  opposition 
to  the  atatementa  of  Lesp^,  that  whfle  ants  are  deadly  enemiea 
to  those  of  other  nests,  even  of  the  same  species,  the  domestic 
animals,  on  the  contrary,  may  be  transfeired  from  one  nest  to 
another  and  are  not  attached. 

He  justly  observes  that,  no  doaht,  many  interesting  dis- 
coveries are  in  store  for  us  as  to  the  relations  between  ants  and 
their  guests.  The  marvellous  and  grotesque  antennn  of  the 
PanssidiB  will  doubtless,  one  of  these  days,  tell  a  wonderful  stor/ 
to  some  patient  and  fortunate  observer. 

MiiiiCBY  AUONO  Ants. 

Prof.  C.  Emery  has  publii^hed  in  the  Bull,  della  Soc  Ent. 
Italiana,  1886,  a  short,  but  interestiDg  note  on  the  habits  of 
Oamponoiui  laUraUt,  Of  this  vpecies  there  are  two  varieties : 
one  black,  like  its  nearest  allies;  the  other  red,  with  the  abdomen 
and  part  of  the  thorax  black.  They  Uto  in  small  colonies,  and 
make  expeditions  up  trees  to  collect  honeynlew  from  the  Aphides. 
The  black  type  {0.  fopeolatuM,  Mayr,  O.  ebeninuif  Emery)  some- 
times goes  in  troops,  but  generally  a  few  join  the  troops  of  other 
bla^rk  ants,  such  ss  Jbr^tca  gagafet  and  Camponatut  €Bihiop9, 
Prof.  Emery  t^uggests  that,  their  numbers  being  small  and  their 
fight  not  very  good,  they  find  it  convenieot  to  accompany  other 
ante  which  live  in  larger  communities,  and  that  they  perhaps 
escape  detection  from  the  similarity  of  colour. 

This  suggestion  derives  some  support  from  the  fact  that  the 
red  Taricty  accompanies  in  a  similar  manner  the  tooops  of 
CremoHo^Mtgr  teuteUarUf  which  is  red  and  black,  and  at  first 
siglit  curiously  like  the  red  variety  of  C.  lateralit.  CremantO' 
paster  Scutellaria  lives  in  immeni^e  communities  among  the  pine 
woods  along  the  shores  of  the  Mediterranean,  niid  i-*,  as  1  know 
to  my  cost,  a  very  pugnacious  species.  Prol.  Emery  suggests 
that  the  bluck  lorni  of  C.  lateralis  is  the  original  type,  resem- 
bliii;^  as  it  does  its  jiearest  congeners  ;  and  that  the  red  variety 
has  the  advantage,  from  its  similarity  to  Cremagtogaster  scutel- 
laris,  of  u^iiirr  that  species  as  its  guide  and  of  sharing,  undetected, 
in  the  produce  ot  its  flocks  and  herds.    Prof.  Emery  observes 


Digitized  by  Google 


122         BIB  JOHir  LVBBOCX  OK  AKTB,  BESS,  AKD  WABPB. 

that  he  only  suggesiB  this  explanation.  The  facts  he  mentioiiB 
are  very  intereBting)  and  it  is  to  be  hoped  that  be  will  continue 
bis  obBervationB. 

On  the  Colour- bek SB  of  Akts. 

Prof.  Graber*  haa  published  an  inteieBting  memoir  on  this 
Bubjeol.  He  eonfinns  mj  obaervationB  on  anta  and  Daphniaa,  in 
which  I  Bbowed  that  they  are  Benaitire  to  the  ultra-Tiolet  raya, 
by  aimilar  obBervationa  on  eaithwomB,  newts,  Ac.  It  is  inter* 
eating,  moreover,  that  the  apeciea  examined  by  Kim  ahowed 
tbemselveB,  like  the  anta,  especially  Bensitive  to  the  blue,  violet, 
and  ultra-violet  rays.  Prof.  GFraber,  however,  atatea  that  he 
differs  from  me,inaamuch  as  I  attributed  the  sensitivenesB  to  the 
ultra-violet  rays  exclusively  to  vision ;  that  it  ia  "  aoBachliesalicb 
durch  die  Au  gen  vermittelt.**  I  would  not,  bowever,  express  that 
opinion  bb  applying  absolutely  to  all  animals,  though  it  ia,  I 
believe,  true  of  ants,  where  the  opacity  of  the  cbitine  rendeza  it 
unUkely  that  the  light  would  be  perceived  except  by  the  medium 
of  the  eyes  and  ooeUi. 

Graber  has  demonstrated  in  earthworms  and  newts,  and  Plateau 
iu  certain  Myriapodsf,  that  these  animals  perceive  the  diti'ereuce 
between  H<^ht  and  darkness  by  the  j^eneral  surfiice  of  the  skin. 
But  liioru  lliiUi  iliit<,  (rraber  a|)[)ears  to  have  demonstrated  that 
earthworms  and  newts  distinguish  not  only  between  light  of 
dilTereut  intenbiiies,  but  &ho  between  rays  of  diil'ereut  wave- 
lengths, preferring  red  to  blue  or  green  and  green  to  blue.  He 
found,  moreover,  as  I  did,  that  they  are  sensitive  to  the  ultra- 
violet niy3.  Earthworms,  of  course,  have  no  eyes,  but  thinking 
that  the  light  might  perhaps  act  directly  on  the  cephalic  ganglia, 
Graber  deea[)itated  ii  certain  number,  and  found  that  the  light 
Btiil  acted  on  them  iu  the  t^ame  manner,  t}iouLj:h  the  differences 
were  not  so  marked.  He  also  covered  over  the  eves  of  newts, 
and  found  that  the  same  held  good  wiili  them.  Heuce  he  con- 
cludes that  the  general  surface  of  the  skin  is  sensitive  to  light. 

These  resulis  are  certainly  curious  and  interesting ;  but, 
even  if  we  admit  the  absolute  corxectneaa  of  his  deductions, 
I  do  not  see  that  they  are  iu  opposition  to  tho^e  at  which 
1  had  arrived.    My  main  concluaions  were  that  ants,  Daphntaa, 

*  **  Fundiiuiontal  Vereuche  uber  die  Helligkeits-  und  Farbeu  ICinpfindlicb- 
keit  augenloser  und  gt;bleudeter  Thiere,"  Sitz.  Kais.  Akad.  der  Wiss.  Wieu,  lb6ii. 
t  Joum.  de  rAoatomw  et  d«  la  Ph>eiu]ogi«,  1886,  p.  431. 
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4c.,  were  able  to  peiceiTO  light  of  different  waro-lengtihi, 
and  that  their  eyes  were  seuBitive  to  the  ultra-violet  mjs 
much  beyond  our  limits  of  vision.  His  observstious  do  not  in 
any  way  coutroyert  these  deductions :  indeed  the  argumeot  by 
whieh  (p.  234)  he  endeayours  to  proye  that  the  effect  is  due 
to  true  light  and  not  to  wamth,  presupposes  that  sensations 
which  can  be  felt  by  the  general  surface  of  the  skin  are  still 
more  yiyidiy  peroeiyed  by  the  special  organs  of  yision.  . 

Frof.  Giaber^s  obserrations  haye  been  followed  up  by 
M.  Furel*.  He  took  fifteen  specimens  of  Oamponotui  ligni" 
perdus,  which  is  a  large  speetes  and,  moreoyer,  possesses  the 
adyantage,  for  this  purpose,  of  having  no  ocelli,  and  carefully 
coyered  the  eyes  with  opaque  yamish*  He  then  placed  them  in 
a  box  with  ten  normal  specimens  of  the  same  species  (to  which 
he  subsequently  added  five  more),  and  coyered  over  one  half  of 
the  box  with  cardboard  and  ilie  other  half  with  a  layer  of  water. 
Iq  this  way  the  one  half  of  tiie  box  was  darker  than  the  other, 
but  the  temperature  of  the  two  ndes  was  approximately  e<jual. 
Ill  four  cxpeiiments  the  numbers  were  as  follows : — 

Under  the  cardboard.  Under  the  water. 


Hoodwinked  Ants.  Normal  Auta.  Hoodwinked  Ants.  Normal  Ante. 
3                    9                  12  1 
13                    7                    8  3 
9                    9.                  5  1 
3                    8                   12  2 

28  33  32  7 


It  will  be  seen  that  a  very  large  majority  of  the  normal  ants  in 
every  case  went  under  the  cardboard ;  while  it  was  practically 
indifferent  to  the  hoodwinked  ants  in  which  side  of  the  box  they 
rested.  Hoxeover,  every  time  the  water  and  the  cardboard  were 
transposed,  the  normal  ants  were  much  excited  and  began  run* 
ning  about  to  avoid  the  lights  while  the  hoodwinked  ants  were 
quite  unaffected. 

These  experiences  therefore  proved  that  the  varnish  did,  in 
fact,  render  the  ants  temporarily  blind,  their  instincts  being  in 
other  respects  unaffected. 

lie  then  replaced  the  cardboard  and  water  by  a  solution  of 

•  Rec.  Zool.  8uine,  1887. 
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eMndine,  wbicli  it  impemoas  to  tiio  ultn-nokt  rayi,  and  a  glwa 
of  deep  eobalt,  which  atopped  moat  of  the  other  laya  hat 
pevmitted  the  ultra-violet  to  paaa.  The  reaiilti  then  were :— • 


Under  the  Esculine.  Under  the  Cobalt  glass. 


inked  ijiti 

L      Noniial  AnUk 

Hoodwinked  Aatt. 

KornMl  Anti. 

11 

8 

8 

1 

11 

13 

4 

2 

9 

12 

5 

3 

5 

13 

9 

2 

10 

12 

4 

3 

9 

11 

12 

3 

12 

18 

3 

1 

61 

82 

40 

15 

Thus,  then,  a  very  large  proportion  of  tlie  normal  ante  preferred 
to  avoid  the  ultra-violet  rajB  by  going  under  ihe  eseuline.  To 
the  varnished  ants,  on  tlie  contrary,  it  was  indifferent  whether 
they  were  the  esculine  or  the  cobalt.   The  slight  prepond- 

erance in  favour  of  the  ewuline  was  probably  partly  due  to  having 
etarted  the  experiuiente  with  a  larger  number  of  ante  in  the  side 
of  the  box  then  covered  with  enculine,  and  partly  from  the  fact 
that  the  hoodwinked  ante  would  have  a  tendency  to  accompany 
the  othera. 

From  theee  and  other  experiments  M.  Forel  cornea  to  the  same 
eoudueion  ae  I  did,  that  the  anta  perceive  the  ultra-violet  raya 
with  their  eyes  \  and  not,  aa  suggested  by  Ghntber,  by  the  akin 
generally. 

£XPXBI1UE1IT8  WITH  FlatjforthruM, 

In  connection  with  this  subject  I  may  add  that  I  do  not  at  all 
doubt  the  Bensitiveness  to  light  of  eyeless  animals.  In  experi- 
menting on  this  subject  I  have  always  found  tliat  tliough  the 
Platyartkrvs,  "which  live  with  the  antn,  liavi  no  eyea,  yet  if  part 
of  the  nest  be  uncovered  and  part  kept  (iark,  they  soon  find 
their  way  iiito  the  yliaded  p:ut.  It  is,  however,  ea.sy  to  imagine 
that  in  uiipiginented  animals,  whube  skins  are  more  or  less  t<emi- 
transparent,  the  light  might  act  directly  on  the  nervous  system, 
even  though  it  could  not  produce  anything  which  could  be  called 
vibion. 


Digitized  by  Google 


SIB  JOJOf  LJ^MMOCi.  OV  ASXS,  BEEM^  AJ^D  WA&IPS.  125 

Ov  TBS  FmicTiOK  or  tsb  CoHPomrD  £m  ass  Oomi. 

Porel  agreee  with  B^umnri  Marcel  de  8flrret«  and  Bngte,  that 
in  insecta  which  poMeM  both  ocelli  and  eomponnd  eyes  the 
ocelH  maj  he  eoTcred  oyer  without  materiall  j  affecting  the  moTO- 
menti  of  the  aoimals  $  while,  on  the  oontnuT',  if  the  compouDd 
eyes  are  so  treated,  they  behave  j ust  as  in  the  dark.  For  instance 
Porel  Tarnished  over  the  compound  eyes  of  some  flies  {CdlU' 
phnia  vomtoriu  and  LueiUaeatar),  and  found  that  if  placed  on 
the  ground  they  made  no  attempt  to  rise,  while  if  thrown  in  the 
air  they  flew  first  in  one  direction  and  then  in  another,  striking 
against  any  object  that  came  iu  their  way,  and  bein^  apparently 
quite  unable  to  guide  themselyes.  They  flew  repeatedly  agaiuHt 
a  wall,  falling  tu  the  gruuiid  uud  unahle  to  alight  against  it  as 
they  do  so  cleverly  when  they  haye  their  e}ea  to  guide  them. 
Finally,  they  ended  iu  flying  away  straight  up  into  the  air  and 
quite  out  of  siglit. 

Joliannc.'<  Miiller  inclined  to  the  opinion  that  inscets  phw  near 
objects  with  their  ocelli.  Plateau  satisfied  hinist  il  lliat  the  move- 
ments of  insects  are  not  ulit  cted  by  the  ocelli  being  covered  over, 
and  beuce  concluded  that  they  are  rudimentary  organa.  Tlie  com- 
plexity of  their  structure,  howeTer,  secuiK  fatal  to  this  conciuision. 

I'orel  confesses  that  the  use  ol"  the  ocelli  still  remains  au 
enigma,  but  he  is  disposed  to  think  that  they  enable  their 
possessors  to  see  in  comparative  darkness.  He  observes*  that 
they  are  specially  developed  in  insects  which  require  to  see  both 
in  bright  light  and  also  in  comparative  obscurity.  Aerial  insects 
do  not  generally  require  or  possess  ocelli. 

Lebert  eipresses  the  opinion  f  that  in  spiders  some  of  their 
eight  eyes — those  which  are  most  convex  and  brightly  coloured— 
serve  to  see  during  daylight ;  the  others,  flatter  and  colourless, 
during  the  dusk.  Pavesi  has  observed  X  that,  while  the  species 
oi  2f€9iieuM  possess  normally  eight  eyes,  in  a  cave-dwelling  species 
{2Sfettieu9  tpeluncarum)  there  are  four  only,  the  four  middle  eyes 
being  atrophied.  Thia  suggests  that  the  four  central  eyes  senre 
specially  in  daylight. 

Sksss  of  SmXIiL. 

In  my  prerious  memoirs  I  have  recorded  a  few  experiments 

which  conrboed  me  that  ants  are  gifted  with  a  Tery  highly 

developed  sense  of  smell,  and  that  this  resides  iu  the  antenns. 

*     «^  p.  181.  t  Die  BpimiMi  dsr  Sakireii,  p.  0, 

I  «*8opx*  ana  nuoTs  specie  di  Ragni  appnrt^nonte  alls  coUsriooi  dsl  Miiico 
CKneo  di  GeaoTS,'*  Ann.  Mu*.  a?.  1873,  p.  a44. 
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Forel,  Gmber,  LefebTie,  Femi,  and  other  recent  writen  baye 
come  to  the  same  oonelusion,  and  there  can,  I  think,  be  no  rea- 
sonable doubt  that  in  Tery  many  insects  the  antennn  serve  as 
organs  of  smell.  At  the  same  time  it  does  not  necesaarily  follow 
that  the  sense  of  smell  should  be  confined  to  them.  Even  in 
ourselves  it  is  not  always  easy  to  distiuguisli  the  sense  of  taste 
from  that  of  8mell. 

G-raber  deprived  a  beetle  (Silpha  thoracica)  of  its  antcnufp,  and 
then  tested  it  with  oil  of  roeemary  and  asafcetitla.  A  beetle 
of  the  same  species,  but  with  antennae,  showed  its  perception  by 
movcuit  iiL  in  half  a  seonnd  to  one  second  in  the  ca^e  of  the  oil  of 
rosemary,  and  rather  longer,  1  second  to2aecond8,  in  the  case  of 
the  aaafcEtida.  The  Silpha  without  antennns  showed  its  percep- 
tion of  the  oil  of  rosemar}'  in  3  seconds  on  an  averap^e  of  eleven 
times,  while  in  no  case  did  it  show  any  indication  of  perceiving 
the  aeafcetida  even  in  (30  seconds. 

Prof.  Graber  infers,  *'  dass  der  eine  Geruchsatoff  (Assa-foet), 
der  nichts  weniger  als  ein  sehr  feiner  ist,  nur  durch  das  Medium 
der  Fuhler  perzipiert  Bewcj^uugcn  auslost,  wiihrend  der  andere 
(Bosmariuol)  abnJichea  auch  ohne  Yermittlung  dieser  angeblich 
apeaifischen  Oeruefaaorgane  bewirkt." 

Graber  questions  some  of  the  experiments  which  seemed  to  me  to 
demonstrate  the  existence  of  a  sense  of  smell  in  ants.  He  saya : — 
Da  Lubbock  noch  binzufugt,  dass  keiner,  der  daa  Benehmen 
der  Ameisen  unter  diesen  Umstanden  beobachten  wiirde,  den  ge- 
ringsten  Zweifel  an  ihrem  Gerucharemidgen  haben  konnte, 
wiihlte  ich  aucb  diese  Methode*  um  an  erforachen,  wie  sieh  etwa 
der  Fohler  beianbte  Ameisen  Terhalten,  wurden.  Ich  war 
nicbt  wenig  iiberrascht  an  finden,  dass  aiich  diese  (es  handelt 
sieh  nm  Mtrmiea  rufa)  vot  dem  Biechobjekt  umkebrten.  Um 
ganz  eicher  an  gehen,  Terauchte  icVa  aber  noch  mit  dem  gleichen 
Arrangement  aber  mit  Weglammg  d&9  Bietth-tUMeAy  und  aiehe 
da!  nekehiten  aucb  jetstnoch  nm  {  Bei  genauerer  Beobachtung 
der  Ton  einer  Ameiae  vom  Aofimg  an  auf  dem  Papiersteg  an- 
riickgelegten  Streeke  atellte  sieh  anch  bald  herana,  daas  easich 
bei  dem  gewisaen  Umkehren  lediglich  nm  ein  veranchaweiaea 
Abscbrmten  oder  Ausprobiren  dea  unbekannten  Wegea  bandelt, 
oder  dass  sieh  die  Ameisen  ahnlich  benehmen  wie  wir  selbst, 
wenn  wir  etwa  auf  einem  aebwaaken  Brette  eine  tiefe  Gebirgs- 
kluft  iiberschreiten  pollen."* 

•  V.  Gruber,  *' Vergl.  Urundver.'^urbe  ubor  die  Wirk  iind  d.  Aiifnnhmcstellen 
chem.  Keiie  bei  den  Tbierea."  Biol.  Centraiblatt.  rol.  xiii.  p.  44U  (Iti^dHi). 
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M.  Graber*8  observation  is,  I  doubt  not,  quite  correct,  but  bis 
inference  is  not  well  fouuded,  nor  was  liis  rx])ri  imciit  the  saint*  as 
mine.  It  is  fjuitc  true  that  if  au  ant  lie  dUrted  off  alon";  a  narrow 
paper  bridL:( ,  .^lir  will  after  awliiie  turu  round  aud  come  back 
ai^ain.  I  do  not,  however,  think  that  this  is  due,  as  be  suggesta, 
to  any  sense  of  giddinejis.  Ants  which  habitually  cHinb  trees 
are  not  likely  to  be  affected  by  any  such  aensatiou.  It  is  rather, 
I  believe,  that  they  feel  they  are  being  sent  on  a  foors  errand. 
Why  sbould  they  start  off  and  run  straight  forward  into  a  stranf^ 
country  ?  They  turn  loiind  in  hopes  of  finding  their  waj  home, 
whether  the  bridge  w  high  or  low,  broad  or  narrow,  or  indeed 
whether  they  are  on  any  bridge  at  all.  M.  Graber  has  not 
obterred  that  I  eipreealy  stated  that  in  each  ease  thejr  stopped 
exactly  when  they  came  to  the  scented  pencil. 

Sense  op  Direction. 

Fabre  has  made  a  number  nf  exjicriments  from  which  he  con- 
cludes that  bees  have  a  certain  sense  of  direction.     My  own 
experiments  led  me  to  the  opposite  opinion.    I  have  now  repeated 
some  of  them,  and  made  others,  which  all  led  to  the  same  con- 
dnsion.   Per  instance  I  put  down  aome  honey  on  a  piece  of 
glaea,  close  to   a  nest  of  Lasiui  ni^er,  and  when  the  ants 
were  feeding  I  placed  it  quietly  on  the  middle  of  a  board  1  ft. 
itquare  and  18  inches  from  the  nest.    I  did  this  with  13  ants  and 
marked  the  points  at  which  they  left  the  board,   five  of  them 
did  so  on  the  half  of  the  board  nearest  to  the  nest,  and  8  on 
that  turned  away  from  it ;  I  then  timed  3  of  them.   They  all 
found  the  nest  eyentually ,  but  it  took  them  10, 12,  and  20  minntee 
revpecfciTely.  Again,  1  took  40  ante  which  were  feeding  on  some 
honey,  and  pat  them  down  on  a  grarel-path  about  50  yards  from 
the  nest,  and  in  the  middle  of  a  square  18  inches  in  diameter, 
which  I  marked  out  on  the  path  by  straws.    They  wandered 
about  with  every  appearance  of  having  lost  themselves,  and  crossed 
the  boundary  in  all  directions*  1  marked  down  where  they  left 
the  square  and  then  took  them  near  the  nest,  whidh  they  joyfully 
entered.    Two  of  them,  however,  we  watched  for  an  hour. 
They  uieandered  about,  and  at  the  end  of  the  time  one  was  about 
2 feet  from  where  she  started,  but  scarcely  any  nearer  home;  the 
other  about  6  feet  away,  and  nearly  as  much  further  from  home. 

I  prepared  a  corresponding  square  on  paper,  and  having  indi- 
cated by  the  arrow  the  direction  of  the  nest,  I  marked  down  the 
»pot  where  each  ant  passed  the  boundary.   They  crossed  it  in  all 
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direotioBS;  «iid  if  the  Bquaxe  were  dmded  into  two  balTW,  one 
towards  the  nest  and  one  away  front  it,  the  number  in  each 
was  almost  exactlj  the  same. 

Recoonitiox  of  Friends. 

In  the  interesting  memoir  already  cited  Forel  s?iys : — "  Lnbbock 
(I.  c.)  a  cru  dcmontrer  que  Ics  founnis  cn levees  de  leur  nid  k 
I'^tat  de  nymphe  et  ei-lyses  \\or»  de  chez  elles  etaieiit  neanmoins 
reconnuea  par  leurs  compagneg  lorsqu'on  les  leur  reiidait.  Dans 
ms8  Fourmis  de  la  Suisse,  j'avaia  cm  demontrer  le  contraire. 
Yoici  una  experience  que  j'ai  faite  ces  jours-ci :  le  7  aout,  je 
donne  des  ny mphes  de  Formiea  pratensis  pros  d'eclore  k  4}uel- 
(\\XQ%Formica  sangu  inea  dans  une  bolte.  Le  9  aoiit  quclquesunes 
^closent.  Le  11  aout,  au  matin,  je  prciids  Tune  des  jeun^ 
prntensis  dgee  de  deux  ou  trois  jours  seulement  et  je  la  porte 
k  la  fourmiiidre  natale  dont  elle  etait  sortie  eomme  nymphe 
seulement  4  jours  auparavant.  Elle  j  e»t  fort  mal  re9ue.  Ses 
nounices  d'il  y  a  4  jours  Tempoignent  qui  par  la  tete,  qui  par  le 
thorax ;  qui  par  les  pattes  en  recourbant  leur  abdomen  d'uu  air 
mena^ant.  Deux  d'entre  elles  la  tinrent  longtemps  en  sens  inverse 
ebacune  par  une  patte  en  T^cartelant.  Eufin  cependant  on  ftnit 
par  la  tokrer,  comme  on  le  fiiit  aussi  pour  de  ni  jeunes  fourmis 
(encore  blanc  jaun&tre)  proTenant  de  fourmili^res  diiTereiites. 
J'attends  encore  deux  jours  pour  laisser  dorcir  un  pea  mes 
nouyelles  Closes.  Puis  j'en  reporto  deux  siir  leur  nidi  Elles 
sent  violemment  attaqu^s.  L*une  d'elles  est  inond^  de  yenin, 
tiraill^  et  tuee.  L'autre  est  longtemps  ttraillee  et  mordue,  mais 
finalement  Iniss^e  tranquille  (tol^rde  P).  On  m*objectera  Todeur 
des  9imguiRea  qui  ayait  y^  4  jours  avec  la  premiere  et  6  jours 
avec  les  deux  demi^res.  A  cela  je  r6pondrai  siinplement  par 
Texp^rience  de  la  page  278  k  282  de  mes  FourmU  d€  la  Suisse^ 
o&  des  F,  praiensii  adultes  s^par^es  depuis  deux  mois  de  leura 
oompagnes  par  une  alliance  forcee  avec  des  F.  sanguineay  alliance 
que  j'avais  provoqu^,  reconnurent  imm^iatement  leurs  anciennes 
compagnes  et  s'allierent  presque  sans  dispute  avec  elles.  Je 
maintiens  done  mon  opinion  :  les  fourmis apprennent  a  se  eounaitre 
petit  a  petit  a  partir  de  leur  ecloHiou.  Je  crois  du  rest©  que 
c'est  au  moyeu  de  perceptions  oliaetives  de  contact."* 

1  bavc,  however,  repeated  ux^  previous  observations  with  the 
same  results. 

*  AuguKt  Fore],  "  Kxp^rierce  et  'Remnrques  critiqucB  Hur  lee  SoMaiioai  dcs 
iDseote*."  Becuoil  Zool.  fiuLsse,  touic  iv.  (1867),  pp.  179-180. 
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Part  of  one  of  my  Ant-cases,  showing  circulur  nest  of  Tapituma,  with  path- 
way leading  to  the  opening.  The  Ante  enter  the  circular  fortification  by  one 
or  liio  tttumSa  not  viiiUA  in  tiie  tgtum. 
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At  tb«  begioning  of  Angust  I  brongfat  in  a  nest  of  La$iu» 
niger  oontaining  a  fairge  number  of  pup».  Borne  of  tbese  I  placed 
by  tbemielvefl  in  charge  of  tbree  ants  belonging  to  the  same 
species^  and  taken  from  a  nest  which  I  hare  had  under  obser?a- 
tion  for  rather  more  than  10  years.  On  the  2Bth  August,  I  took 
12  of  the  young  ants,  which  in  the  meantime  had  emerged  from 
the  separated  pupae,  selecting  some  which  had  all  but  acquired 
their  full  colour.  Four  of  them  I  replaoed  in  their  old  nest,  and 
four  ID  ihuL  from  which  their  nuracs  were  taken. 

At  4.30.    lu  their  own  nest  none  were  attacked. 

In  their  iiurKes'  nest  one  was  attacked. 
5*        In  their  own  neat  none  were  attacked. 

In  their  nurses'  neat  all  four  were  attacked. 
8.        In  their  own  nest  none  were  attacked. 

In  their  nurses'  nest  three  were  attacked. 
The  next  day  I  took       more  and  marked  them  with  a  spot 
of  paiat  as  usual,  and  at  7.30  replaced  them  in  their  own  nest. 
At  8     I  found  5  quite  at  home.   Hie  others  I  could  not  see, 

but  none  were  attacked. 
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The  next  nioming  I  could  only  see  two,  but  none  wrro  being 
attacked  and  there  were  no  dead  ones.  It  is  probable  that  the 
paint  liad  been  cleaned  off  the  others,  but  it  was  not  easy  to  find 
them  all  among  bo  many.  At  any  rate  none  were  being  attacked 
nor  had  any  been  killed. 

These  observations,  therefore,  quite  confirm  those  previously 
made,  and  seem  to  show  that  if  pupn  are  taken  from  a  nest,  kept 
till  they  beeome  perfect  insects,  and  then  replaced  in  the  nest, 
they  lie  recognized  as  friends. 

"When  we  consider  the  immense  number  of  ants  in  a  nest* 
amounting  in  some  cases  to  over  500,000,  it  is  a  most  remarkable 
faet  that  they  all  know  one  another.   If  a  stranger,  even  be: 
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longing  to  the  eame  ipeeies,  be  placed  Among  tkem,  tlie  will  be 
at  onoe  Attacked  and  driven  oat  of  the  neat.  Naj,  more,  I  bare 
alreadj  ahown  that  they  remember  their  friends  eren  after  more 
than  a  year's  separation^  and  that  it  ia  not  by  any  sign  or  paas- 
word,  because  even  if  rendered  intoxicated,  so  as  to  be  utterly  in* 
sensible,  they  are  still  recognized.  As  regards  the  mode  of  re- 
cognition, Mr.  UcCook  considers  that  it  is  hj  scent,  and  states 
that  if  ants  are  more  or  less  soaked  in  water,  they  are  no  longer 
recognized  by  their  friends,  but  are  attacked.  He  mentiona  a  case 
in  which  an  ant  fell  accidentally  into  some  water : — 

"She  remained  iu  tlie  liquid  soino  moments  and  crept  out  of  it. 
Immediately  she  was  seized  in  a  hostile  manner,  first  by  one, 
then  by  another,  then  by  u  third;  the  two  antennae  and  one  leg  were 
thus  held.  A  fourth  one  assaulted  the  middle  tiiorax  and  petiole  ; 
the  poor  little  bather  was  thus  drntjc^ed  helplessly  to  and  tro  for  a 
long  time,  and  was  evidently  ordaiued  to  death.  Presently  I  took 
up  the  struggling  heap.  Two  of  the  assailants  kept  their  hold  ;  one 
finally  dropped,  the  other  I  could  not  tear  loose,  and  bo  put  the 
pair  back  upon  the  tree,  leaving  the  doomed  immersionist  tu  her 
hard  fate." 

His  attention  harini^  been  called  to  this,  he  noticed  several 
other  cases,  always  with  tlie  siiine  result.  I  have  not  myself 
been  able  to  repeat  the  observation  with  the  same  s[)ecies,  but 
with  two  at  least  of  our  native  ants  the  results  were  exactly  re- 
Tersed.  In  one  case  five  specimens  of  Lasius  niger  fell  into  water 
and  remained  immersed  for  three  hours.  I  then  took  them  out 
and  put  them  into  a  bottle  to  recorer  themselves.  The  following 
morning  I  allowed  them  to  return.  They  were  received  as 
friends,  and  though  we  watched  them  from  7.30  till  1.30  every 
hour,  there  was  not  the  slightest  sign  of  hostility.  The  nest  was 
naoreover  placed  in  a  close  box,  so  that  if  any  ant  were  killed  we 
could  inevitably  find  the  body,  and  I  can  therefore  positively  state 
that  no  ant  died.  In  this  case,  tber^ore,  it  is  clear  that  the 
immersion  did  not  prevent  them  from  being  recognized.  Again, 
three  specimens  <^  ¥ormiea  Jk§ea  dropped  into  water.  After 
three  hoars  I  took  thm  out,  and  af^er  keeping  them  by  themselves 
for  the  night  to  recover,  I  put  them  back  into  the  nest.  They 
were  unquestionably  received  as  friends,  without  the  slightest 
sign  of  hostility,  or  even  of  doubt.  I  do  not,  however,  by  any 
means  intend  to  express  the  opinion  thst  smell  is  not  the  mode 
by  which  recognition  is  effected. 
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LoiraETiTT. 

It  may  1>e  remembered  that  my  neets  liaTe  enabled  me  to  keep 
ante  under  obferration  for  long  periods,  and  that  I  have  identified 
worken  of  ZojttM  ni^er  and  Marmica  fusca  which  at  least 
7  yean  old,  and  two  qneena  of  Jl^^rmieafittea  which  have  lived  with 
me  ever  ainoe  December  1874.  One  of  these  qneena,  after  ailing 
for  some  day?,  died  on  the  dOth  July,  1887.  She  mast  then  have 
been  more  than  13  years  old.  I  wa«  at  first  afraid  that  the  other 
one  might  be  affected  by  the  death  of  her  companion.  She 
lived,  however,  until  the  8th  August,  1888,  when  hIio  must  liave 
been  nearly  15  years  old,  and  in  therelure  l»)  iar  the  oldest 
insect  on  record. 

Moreover,  what  in  very  extraordinary,  she  continued  to  lay 
fertil(»  eggs.  This  remarkable  fact  U  most  intereKting  from  a 
physiological  point  of  view.  Fertilization  took  place  in  1874  at 
the  latest.  There  has  been  mi  male  in  the  nest  since  then,  and, 
moreover,  it  is  T  believi-  well  ewtabiished  that  (jueeu  anta  and 
queen  been  are  fertilized  onoe  for  all.  Hence  tlie  spermatozoa 
of  1874  must  have  retained  their  life  and  energy  for  13  years,  a 
fact,  T  believe,  unparalleled  in  physiolof^y. 

In  some  plants  (Rues)  the  pollen-tube  takes  as  long  as  two 
years  to  reach  the  ovule.  Indeed  the  pollen  has  some  claims  to 
be  regarded  as  a  separate  organism,  for  it  certainly  possesses  the 
power  of  growth  and  of  aesimilating  nouriahment.  There  it  not, 
however,  so  far  aa  I  am  aware,  any  other  case  which  can  compare 
with  that  of  my  queen  ant  aa  regarda  the  longevity  of  the  male 
element.  One  is  even  tempted  to  wonder,  under  auch  circum- 
atancee,  whether  there  ia  any  multiplication  of  the  apermatogenic 
cells. 

Moreover  the  case  is  not  altogether  isolated.  I  had  another 
queen  of  ^iurmiea  Jk»ea  which  lived  to  bel3yeara  old,  and  1  have 
now  a  queen  of  Lanut  niger  which  ia  move  than  9  yeara  old,  and 
•till  laja  fertile  egga  which  produce  female  ante. 

Amts  ajsd  Skedb  of  Melampyrum  praleme. 

M«  Liindstrom  has  recently  called  attention  to  the  intereating 
fact  that  the  aeeda  of  thia  pbint  closely  reaemble  pnpa»  of  anta 
in  aice,  ahape,  and  colour,  even  to  the  black  mark  at  one  end. 
He  baa  auggeated  very  ingeniouBly  that  thia  may  be  an  advantage 
to  the  plant  by  deceiving  the  anta»  and  thua  inducing  them  to 
cany  off  and  ao  diaaeminate  the  aeeda.  There  aeemed,  however, 

imr.  lomur.— KOOLOOT,  tol.  zx.  12 
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some  improbability  in  the  idea  that  ants  should  be  deceived 
aa  to  their  own  sifitere.  M.  Liindstrom  has  found  seeds  of  this 
species  m  ants'  nests,  but  has  not  a<^tually  seen  ants  carryint^ 
them  off,  and  I  thought  it  would  be  worth  while  to  determine 
this. 

Accordingly  I  took  10  seeds  and  placed  them  just  outside  one 
of  my  domesticated  nests  of  Lasius  niger.  A  certain  number  of 
ants  were  outside,  and  I  saw  several  come  up  to  the  seeds,  but 
tbey  took  no  notice  of  Ibem.  I  left  tlicm  lying  there  for  two  days. 
I  then  tried  tlu  m  with  another  nest,  the  roof  of  w  hich  consifcted 
of  two  plates  of  ghiss,  side  by  side,  but  with  an  interval  between 
them.  I  placed  the  se  eds  in  this  interval,  and  uncovered  one  of 
the  sides.  The  ants  immediately  began  carrying  the  pup?B  which 
were  thus  exposed  to  the  lir^ht  to  the  other,  covered  part  o£ 
the  nest,  in  doing  which  they  necessarily  passed  close  to  the 
seeds,  but  they  did  not  take  the  slightest  notice  of  them.  This 
operation  was  iinished  by  11  a.m.,  and  I  left  them  undistixrbed 
till  12,  the  seeds  remaining  unnoticed  and  untouched.  1  then 
moved  the  cover  from  one  half  of  the  nest  to  the  other,  and  the 
ants  immediately  began  tnuisporting  the  pups  to  the  shaded 
half.  One  or  two  of  them  examined  the  seeds,  not  one  of  which, 
however,  was  moved.  This  took  about  an  hour*  At  4  pji., 
however,  three  of  the  seeds  had  been  carried  in,  and  the  next 
daj,  at  7  a.m.,  two  more  seeds  had  been  carried  in.  I  then 
removed  them,  and  pat  them  just  outside  one  of  my  nests  of 

Aug.  81,  7  A..M.  None  have  been  touched.  I  now  put  the 
covering  dera  to,  but  not  over  them.  The  ants  took  no  notice 
of  them. 

Sept.  2.  I  now  placed  them  just  in  the  entrance  of  the  nest 
and  covered  over  a  part  just  outside.  The  ants  collected  as 
usual  under  the  cover.  I  then  removed  the  cover  just  inside  the 
nest,  so  that  the  ants  to  reach  it  had  to  pass  among  tiiie  seeds. 
They,  however,  came  iu,  but  did  not  move  a  single  seed.  I  once 
again  moved  the  cover  outside,  and  they  followed  it  as  before^ 
but  without  moving  the  seeds. 

So  fsr  as  these  observations  go  it  would  seem  that  ^,  fiuea 
takes  no  notice  of  these  seeds,  but  that  they  really  are  under 
certain  circumstances  carried  off  by  Zanui  niger, 

Wasm. 

Mr.  and  Iffis.  Peckham  have  published  in  the  ^Flroceeding.s  of 
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ihe  Kataral  Hiatoty  Society  of  Wiseoiuin  a  very  interesting 
papw  on  the  speeial  lensee  of  waspe,  and  their  oonelnaions  concur 
eloeely  with  nine. 

It  appoan  from  their  ohiervatioiM  that  tome  wasps  stay  ont 
■11  ni^t  and  return  early  in  the  morning  before  the  others  hegin 
eoming  out.  Por  inrtanee,  on  the  18tih  Ang.  the  first  wisps  left 
the  nest  at  7.25 ;  10,  however,  had  already  retnraed,  8  of  them 
before  6  It  appears  from  their  observations  that  the 

avifage  time  a  wasp  is  absent  from  the  nest,  that  is  the  average 
Iragth  of  each  excurBion,  is  43  minutes.  They  observe  that  this 
may  appear  inconsistent  with  my  observations,  when  the  trips 
were  shorter  and  more  numerous,  one  of  my  waaps  having  paid 
me  116  visits  iu  15  Lours  and  a  half.  But,  as  they  justly  observe, 
the  casies  are  not  comparnble.  My  wasps  and  theirs  were  like 
Jacob  and  Ishmael — ninie  iiaa  everything  ready  prepared  for 
them,  theirs  had  to  hunt  for  themselves. 

As  regards  the  sense  of  hearing,  they  repeated  some  of  my 
experiments  with  the  same  results.  They  mem  to  consider  tliat 
as  regards  the  sense  of  colour  their  conclusions  are  somewhat 
at  variance  with  mine. 

As  regards  the  supposed  sense  of  direction  they  say  f: — "Sir 
John  Lubbock,  in  dealing  with  the  sense  of  diroctinn  in  ants,  con- 
cluded, after  a  number  of  observations,  that  they  were  endowed 
with  this  sense  in  a  high  degree.  Subsequently  he  discovered, 
quite  accidentally,  that  the  ants  found  their  wny  by  observing 
tibe  direction  in  which  the  light  was  falling."  My  conolosion 
was,  however,  the  result  of  many  observations  carried  on  under 
varied  conditions,  and  I  should  hardly  call  it  an  accident. 

Ihej  came  to  the  conclusion,  as  I  had  dotie,  that  wasps  have 
no  sense  of  direction,  that  is  to  say  in  the  form  of  a  mysterious 
additional  sense,  but  that,  if  they  do  not  know  where  they  are,  they 
rise  higher  and  higher  into  the  air,  circling  as  they  do  so,  until  they 
discover  some  high  treetop  or  other  object  that  had  befiire  served 
them  as  a  landmark,  and  that  in  this  way  they  are  able  to  make 
their  way  home.  Tbiaentirely  tallies  with  my  own  conclusion.  It 
is  interesting  as  showing  that  the  vision  of  wasps  must  be  good 
for  somewhat  distant  objects. 

They  also  fi>nnd»  as  I  had  done,  that  their  memory  varied 
greatly  in  different  individuals. 

•  April  1887. 

t  Fne,  Nat  EkL  Soe.  Wiseonsin,  April  1887,  p.  118, 
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Lastly,  I  give  two  iiiustrations  which  will  cooTej  an  idea  of 
some  of  my  ant- nests. 

That  on  p.  129  represents  about  a  quarter  of  one  of  my  fninios. 
The  shaded  part  represents  the  earth,  which  will  be  seen  to  h&Te 
been  amuiged  by  the  acta  into  a  sort  of  circular  fortification,  or 
zereba,  access  to  which  is  obtained  by  one  or  two  tonneb,  not 
visible  in  the  illastration,  and  to  which  a  pathway  leads  from  the 
entranoe* 

The  second  (facing  this  page)  represents  a  nest  of  Lasiut  niger. 
It  shows  the  entrance,  a  vestibale,  and  two  chambers,  in  the  outer 
and  larger  one  of  which  the  ants  have  left  some  pillars,  slmost 
as  if  to  support  the  roof.  The  queen  is  surrounded  by  workers, 
those  in  her  immediate  neighbourhood  all  having  their  &oes 
turned  towards  her.  There  is  a  group  of  pnp»,  and  several  of 
]arv0,  sorted  as  usual  according  to  ages.  There  are  also  a  number 
of  the  blind  woodliee  (Platyarthrw  HqfiMm^gUy 


Kotes  on  801110  of  the  Birds  and  ^Vfnmmala  of  the  Hudson's  Bay 
Company'B  Territory,  and  of  tlie  Arctic  Coast  of  America. 
By  J  OHN  Ka£,  M.D.,  LL.D.,  F.ILS.,  &c.  (Communicated  by 
G.  J.  BOMAKBS,  F.L.S.) 

[BMd  ICUh  Mrtttfy,  1888.] 

Dfhitjo  twenty  years'  residence  in  various  parts  of  the  Hudson's 
Bay  Company's  Territory,  embracing  the  extreme  south  of  the 
shores  ot  James's  aiid  Hudson's  Bays,  and  north  to  the  Arrti«^ 
Sea,  I  have  liad,  as  a  sportsman,  many  opportunities  of  devotmg 
coTiBiderable  attention  to  the  habits  and  peculiarities  of  animals, 
especially  l)ird&i,  over  a  very  extensive  field  of  obsen'ation,  the 
result  of  which  1  shall  attemjjt  to  f^ive  in  the  following  remarks, 
some  of  which  may  possibly  be  new,  other  points  disputed  or 
perhaps  already  well  known. 

My  first  ten  years  were  spent  at  Moose  Factory,  the  principal 
depot  of  tlie  Hudson's  Bay  Company  in  the  Southern  Depart- 
ment, lat.  51*^  N.,  long.  81°  W.,  where  the  marshes  along  the 
coast  form  the  favourite  feeding-grounds  of  a  variety  of  geese, 
ducks,  &c.  on  their  migration  b  to  and  from  their  breeding*plaees 
in  the  north.  A  great  part  of  my  spare  time  at  these  seasons, 
spring  and  autumn,  was  spent  in  shooting  these  birds,  and  at 
the  same  time  acquiring  some  knowledge  of  their  peculiarities. 
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liars,  and  inner  room  ;  tlio  quoLMi  surruiindeil  hy  workers; 
the  blind  woodlice  {Vlafijardirtis  Iloffmansiijijii). 
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Fint  let  menoiioe  tbatmagnilieent  bird  the  Cftnada  goo8e(^fiMr 
eanadensuy^  probably  one  of  the  finett  of  iia  kind  in  the  woild. 
This  IB  the  earliest  arrival  of  the  waterfowl  migrante  in  epriug,  and 
makes  ite  appearance  at  Moose  with  extreme  regularity  on  the 
23rd  of  April,  St.  George's  day.  So  much  is  this  the  case  that, 
during  the  ten  years  of  my  residence  there,  we  had  on  every  St. 
George's  day  a  goose  for  our  itiuss  diiuier,  first  seen  and  ahot 
on  that  dav,  and  this  I  learnt  from  older  iubabitants  had  been 
the  case  for  many  prcviou-i  years.  I  may  add  that  this  bird 
arrives  with  equal  l  uuciuality  at  York  Factory  in  lat.  67'^  N., 
4.30  miles  furtht  r  imrth,  but  n  week  later. 

The  Cree  Indian^,  both  at  Moose  aud  iork  Factory,  assert 
positively  that  a  email  brown  bird  uBes  this  goose  as  a  convenient 
means  of  transport  to  the  north,  and  that  they  have  been  often 
seen  flying  off  when  their  aerial  conveyance  was  either  shot  or 
shot  at.  The  little  passenger  has  boen  pointed  out  to  me,  but  I 
have  forgotton  its  name,  and  it  certainly  makes  its  appearance  on 
the  shores  of  Hudson's  Bay  at  the  same  date  as  this  goose,  which, 
by  the  way,  is  the  only  kind  that  is  said  to  carry  passengers 
The  natives  of  the  McKenzie  Biver,  more  than  1000  miles  to 
the  north-west,  tell  the  same  story.  From  my  ohscrration  I  am 
led  to  belieTe  that  there  is  aoother  specieB  of  the  Canada  goose, 
much  larger,  but  leas  numerous  t.  The  male  of  this  larger  bird 
is  distinguished  by  a  ruddy-brown  colour  of  plumage  on  the 
breast,  by  the  greater  loudness  and  sonorousness  of  its  call, 
and  by  its  much  greater  size,  so  that  a  difTerence  is  made  in 
the  quantity  senred  out  as  rations  to  the  men.  The  line  of 
flight  is  also  different*  aa  they  generslly  pass  by  Bupert*s  Biver 
about  100  mfles  east  of  Moose,  but  a  few  are  sometimes  to  be 

*  8mce  this  paper  was  read,  an  artiole  fay  J.  B.  Hiurtiiig,  on  **  Snuill  birds 
■iriiitri  OD  thtir  tnigiatioiw  bj  buger  otm,**  Em  appeaMd  in  th»  Katnial 

Histoiy  columns  of  *  The  Field '  of  Maroh  Slst,  1888^  in  whiob  will  bs  foaad 
much  additional  inftwiiiation  on  the  subject— J.  B. 

liaipj,  Brewer,  and  "Ridcrwav  in  their  *  Water  Birtls  of  North  America' 
rtw^'nize  two  species  of  Ctiiiadtt  Goose — a  largo  species  with  18  to  20  tail-feuthors, 
and  a.  amallcr  cue  with  13  to  16  tail-feathers.  Each  of  these  supposed  specius 
they  subdivide  into  two  races,  a  grey  and  a  brown  one.  Dr.  Blliott  Coues, 
in  his  *Kcy  to  Korth-Amsrieaii  Birds'  (2nd  ed.  p.  689),  romarlB  "there 
■eeow  little  probabilitj  of  eitabUtfaiiig  good  eharaofcen  for  mote  than  one 
qpedee  of  the  eanadm»i$  group,  with  probably  four  variotio-i (1)  large,  no 
eoHar  (702,  canadenm) ;  (2)  small,  no  collar  (704,  hutchinsi) ;  (3)  lai^ 
c^ltaretl  (702  n.  occipifa!i'.«)  :  (A)  fniall,  cf)llarod  (70^,  fntcoparcia)."  The  two 
lai^ger  ones  both  have  lb  taul-feuthers ;  the  two  aiuallcr  ones  16  only.— Eo. 


Digitized  by  Google 


138 


DB.  J.  BAE  OH  TH£  BIBDS  AJSD  MAMMALS 


obtaiiied  at  the  latter  place,  which  afforded  mean  opportuoitj  of 
oomparing  them  with  the  more  eommon  or  smaller  kmd.  This 
Amer  canadenm  (major  P),  instead  of  beiog  seen  feeding  in  the 
marshes  as  the  o^ers  do  in  autnmn,  chiefly  frequents  the  higher 
and  more  rocky  grounds  on  the  eastern  shores  of  James*s  Bay, 
where  its  principal  food  consists  of  berries  of  various  kinds. 

By  far  the  most  nmnerons  of  the  goose  tribe  that  risit  the 
Moose  marshes  in  the  autumn  are  the  snow  goose,  or  white* 
wavy  (Anser  hyperborem)^  and  the  blue-winged  goose  of 
Edwards  (Anser  ccsrulescens) .  These  birds  resemble  each  other 
very  mucli  in  kIzc,  call,  and  form,  but  not  in  colour;  and  ay 
they  often  feed  in  proximity,  the  blue  goose  waa  for  a  long 
time  pujiioscd  to  be  merely  the  youug  of  the  snow  goose;  au 
erroneous  opinion,  which  I  endeavoured  to  correct  in  a  little 
book  published  in  1850  by  Boone,  entitled  *  Expedition  to  the 
Shores  of  the  Polar  Sea  lSiG-47.** 

These  snow  and  blue-winged  geese  have  a  peculiarity  I  havo 

never  noticed  in  any  other  specicB.    Previous  to  takiivj^  their 

southern  flight  from   Hudson's  Bay  some  time   in  <  krubcr, 

they  remain  for  t^everal  days  almost  constantly  on  the  open  sea, 

washing  themselves,  taking  sudden  and  rapid  flights,  apparently 

having  a  "  happy  time,"  but  they  are  never  seen  feeding.  They 

are  at  this  time  very  fat,  and  when  shot,  their  stomachs  and 

intestines  are  found  to  be  entirely  empty,  resembling  in  this 

respect  salmon,  I  am  told^  prior  to,  and  in  preparation  for,  their 

hard  work  in  ascending  rivers  to  their  spawning-beds.  ASkiee 

this  period  of  fasting,  ablution,  and  exercise  has  been  gone 

tiirongh,  the  birds  are  evidently  ready  to  start  on  their  flight 

of  some  hundreds  of  miles.    On  the  first  favourable  opportunity, 

which  means  a  northerly  wind,  they  take  wing  in  batches  of 

fifky  or  more,  circling  round  until  t^ey  attain  a  safe  altitude, 

and  then  bear  away  on  a  true  southerly  course,  never  resting 

until  they  reach  winter-^uarters,  on  the  shores  or  swamps  of  the 

Southern  States  t. 

*  The  apeeiitodiitMMtmM  of  Uww  two  gMte  is  geeenillf  admitted  lgrinod«ni 
fwidliiologists.— Bd. 

t  I  may  mention  that  45  years  ago  the  blue-winged  and  white-waij  geeae 
visited  Moose  in  iibout  cquul  numbers,  as  they  still  do  ;  wheroii*  at  Albany,  100 
miles  U)  tlio  north,  there  wero  j^rent  numbers  of  (ho  white  bird  and  scnrcelj  a 
blue'Wiug  to  be  seen.  Now  the  two  kind.s  ure  about  equally  iibiiii(l!i;it  there, 
whilst  at  Bupert'ti  River,  100  uiilc»  eu^t  of  Moo«e,  now,  u«  formerly,  liie  biuo- 
vingod  birds  are  alone  met  «iUi.->J.  R. 
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The  Canada  goose,  on  the  contrary,  stops  by  the  way  to  feed, 
especially  on  the  lakes  ni^d  ^nvamps  ^vlu  ro  there  is  wild  rice, 
which  makes  both  geese  nud  ducks  nmeli  iiuer  eating  thuii  auy 
other  kind  of  food  I  know.  Both  the  white  and  blue  wavy 
are  excellent  eating,  and  one  of  them  with  a  pound  of  flour 
or  bread,  is  given  as  a  day's  rations,  and  is  much  liked  by  the 
men,  especially  when  fresh.  Many  thousands  :ire  annuallv  cured 
with  salt,  and  packed  in  barrels  for  use  at  the  Hudsou's  Bay 
Company  's  station h  on  the  coast ;  and  the  Indians  bone  and 
dry  a  great  number  for  winter  food. 

All  species  of  grouse  in  British  North  America  have  a  well 
known  habit  of  passing  the  night  under  the  snow,  during  the 
winter, to  protect  themselves  from  the  cold;  but  possibly  a  practice 
which  most  of  them  follow  more  or  less  when  the  snow  is  not  too 
hard  packed  may  not  have  been  generally  observed.  The  bird 
is  not  content  to  make  its  resting  place  close  to  the  door  by 
which  it  has  entered  the  snow,  but  usually  bores  a  tunnel  a  few 
inches  under  the  sur&ce,  three  or  more  feet  in  length,  before 
settling  down  for  the  night.  The  cause  for  going  through  so 
much,  apparently,  useless  labour  was  at  first  difficult  to  under- 
stand, for  its  bed  would  have  been  equally  warm  had  the  bird 
remained  within  a  foot  of  where  it  had  entered  the  snow,  but 
a  little  more  experieooe  taught  me  to  admire  the  acuteness  and 
inteUigenoe  of  the  proceeding,  for  during  mj  walks  in  the  woods 
I  freqaentljr  came  to  places  where  a  fox,  lynx,  or  other  carnivore 
liad  In  the  night  approached  cautiously  (judging  by  the  short 
steps)  and  made  a  long  spring  on  the  entrance  hole ;  the  occupant 
was  not  there,  however,  but  had  flovm  up  8  or  4  feet  off,  as  seen 
Vy  its  exit  in  the  snow,  and  was  thus  saved  horn  almost  certain 
death. 

The  prairie-hen,  which  is  fiurly  numerous  near  Moose,  shows 
great  carefulness  in  this  respect,  and  in  very  cold  weather  takes 
its  siesta"  between  breakfast  and  supper  under  the  snow, 
oot  of  whidi  I  have  often  seen  them  pop  their  heads,  without 
taking  wing,  before  I  had  got  within  shot^  no  doubt  to  observe 
If  an  enemy  were  approacbiog. 

Without  counting  the  small  white  grouse  peculiar  to  the 
Bocky  Mountains,  I  believe  there  are  three  other  species  to  be 
found  at  or  near  the  Arctic  coast. 

First  and  chief  among  these  is  the  Wiilow-grouse  (T.  saliceti)^ 
by  far  the  most  numerous,  and  lorming  an  important  article  of 
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food  for  the  Indians  living  near  the ooast  of  Hudson's  Bay.  These 
birds  extend  tbeir  breeding-girounds  up  to  the  Arctic  shores  of 
America,  but  as  a  rule  do  not  extend  their  mignrtionB  to  the 
large  islands  further  north. 

Dr.  Bell  saji :— "  The  summer  pluma^^o  of  Tetrao  saliceti,  the 
cock  bird,  is  exactly  the  colour  of  the  finglub  cock  pheasant 
with  the  exception  of  the  wings,  which  have  a  good  deal  of 
white,  and  in  winter  the  white  o£  tiie  Uviag  bird  haa  a  beautiful 
delicate  rosy  tint,  which  fomu  &  conaideiable  contraat  with  the 
surrounding  snow."  *  This  description  is  somewhat  misleading. 
The  ploDiage  of  the  cock  wiUow-grouse  in  summer  resembles  as 
nearly  as  possible  that  of  the  Scottish  grouse,  with  the  exception 
that  the  primary  feathers  of  the  wings  of  the  former  are  unsays 
white.  The  **  delicate  rosy  tint  of  the  white  plumage  **  is  rarely 
seen,  and  only  in  beautifid  warm  sunny  winter  or  spring  days, 
never  on  a  cold  winter  day.  In  the  spring,  or  pairing  season, 
the  call  and  peculiar  habits  of  the  Willow  and  Scottish  cock 
Gkxmse  exacdy  resemble  each  other. 

The  Boek  Grouse  (Tetrao  rupeHrie)  is  so  well  marked  by 
its  smaller  size,  its  more  slender  beak,  and  the  black  patch 
cxtciulinL'  from  the  aiip^le  of  its  mouth  to  the  e^'o  iu  the  male, 
that  it  cauiiut  be  miHlaken  for  any  other. 

A  third  species  differs  cuuaiderablj  from  Tetrao  saliceti  ami 
rupettriSy  being  fully  as  large  aa  tho  former,  but  the  bill  seems 
shorter,  its  feet  smaller,  and  its  call  perfectly  different  from  either 
of  the  others;  it  is  also  found  further  to  the  north.  I  saw  a 
good  many  males  (the  hens  were  nesting)  on  Wollaston  Land, 
lat.  69°  N.,  in  May  and  early  June,  and  manairod  to  shoot  a  few, 
althou<;h  they  were  Tery  wild,  poasibly  with  the  intention  of 
leading  me  away  from  the  nest  i. 

At  Toronto,  Lake  Ontario,  Canada,  an  island  forms  an  excellent 
harbour.  Along  the  outer  side  of  this  island  an  immense  number 
of  a  small  sand^per,  called  black  heart"  (the  Dunlin,  Tringa 
alpina  pacifica),  pass  northward  every  season  on  the  2drd  April 
(8t.  George's  day)  and  are  not  seen  on  any  other  day,  except^ 
perhaps,  some  wounded  ones  on  the  24th  that  cannot  continue 

•  600  NotMOQ  Birds  of  Hndwa's  Bay  "  Robert  Belt,U.D.  Prooeedings 
of  the  Boyal  Sooiet7  of  Gknada  for  1882,  vol.  i.  p.  49.^.  R. 

t  There  is,  I  think,  a  specimen  of  this  bird  in  the  Natural  History  Museum 
al  South  Kensington  called  Tetrao  niu/us,  but  certain  distinguished  naturaiiste 

do  not  belie^f^  in  n  T  brnu;^Iit  one  nr  two  specinipns  frnm  the  Arctic  regiooe 
in  1647,  which  wero  pre&euted  to  the  iintii»h  MuHCum. — J.  K. 
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tiielr  flight.  IbiB  flight  is  bo  well  known  that  many  sportamen 
tine  the  ahoret  of  the  ialsod  on  the  day  named,  and  hnndreda  of 
theae  piettj  little  birds,  which  are  good  eating,  are  shot. 
Peraooa  who  hafe  xedded  many  yean  in  Tovonto  have  told  me 
that  they  did  not  remember  an  instance  of  variation  in  the  date  of 
the  arrival  of  these  birds. 

Over  almost  every  part  of  the  wooded  country  of  British 
North  America,  east  ui  the  liockv  Mouiitamss,  tliC  American  hare 
{JLejjus  amcricanmX  usually  called  the  "  rabbit  "  by  the  Hudson's 
Bay  Company's  people,  i«  to  be  found  in  more  or  less  abundance, 
and  it  may  not  be  generally  kuown  that  every  ten  years  these 
aniuiak  axe  attacked  by  an  cjiidemic  i<o  fatal,  that  from  being 
very  numerous  they  gradually  die  otf  until  scarcely  one  is  to  be 
Keen.  The  survival  of  the  fittest  then  begins  to  increase,  and  at  the 
end  of  ten  years  they  are  again  at  their  maximum.  I  have  myself 
seen  two  of  those  cycles,  and  know  men  in  the  Hudson's  Bay 
Co*t<.  service,  who  have  witnessed  four  or  five  of  such  events. 

The  latest  veart^  of  abundance  were  1SS5  and  1S80,  the  hares 
having  increased  gradually  from  1880-81,  which  were  years  of 
scarcity.  The  curious  thing  is  that  this  takes  place  in  the  same 
jream  oTer  an  extent  of  country  about  as  large  as  one  fourth  of 
Smope.  It  has  been  asserted  by  distinguished  naturalists,  among 
tbem  by  my  friend  Sir  John  Bichardson,  that  the  hares  migrate; 
but  this  cannot  be  the  case,  for  it  is  not  known  where  they  go  to, 
besides  they  are  found  sitting  in  their forms  "  dead,  usually  under 
amaH  pine  or  sprnee  trees,  the  branches  of  which  grow  dose  to  the 
ground.  I  account  for  the  disease  in  this  waj.  The  hares  do  not 
spread  themselTea  broadcaat  all  oyer  the  eonntij,  hut  live  in 
coIonieB  extending  over  a  aquaie  mile  or  more,  where  the  trees  and 
plants  on  which  they  feed  are  abundant^  and  here  they  heoome  so 
crowded  together  that  tiie  ground  gets  poisoned  by  their  exereta^ 
as  is  the  case  with  domestic  poullay  when  kept  too  long  on  the 
same  land  without  being  cleaned  or  shifted,  and  hence  disease. 
The  grouse  disease  in  Scotland  I  attribute  to  the  same  cause^ 
when  too  large  a  stock  has  been  left  on  the  moors.  When  the 
grouse  ''pack,'*  they  have  in  winter  some  &Tourite  resort  to 
ikhich  they  fly  during  storms  (chiefly  from  the  west)  for  shelter, 
and  I  hare  seen  such  places  perfectly  covered  with  droppings, 
even  in  Orkney,  where  grouse  are  never  very  numerous. 

The  effset  of  these  epidemics  among  the  hares  is  peculiar,  and 
affects  both  the  Indians  and  some  oi  the  fur-hearing  animals, 
as  I  shall  endeavour  lo  explain. 
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When  the  ham  are  abundant,  an  Indian  and  hie  family  pitch 
iheir  tent  among  them  in  winter,  and  cut  down  a  number  of  the 
trees,  part  of  which  forma  the  harea'  favourite  food,  then  make 
barriers  of  small  pine  trees  and  brush,  through  which  gaps  are  cut 
to  allow  the  hares  to  run  through.  Allowing  t  Iiem  a  abort  time  to 
fatten  up  on  the  abundant  food  provided  for  them,  a  hundred 
enares^  or  more,  are  set  in  the  opening!  of  the  barriera,  and  these 
snares  are  attended  to  bj  the  wife  and  children  of  the  hunter, 
whilst  he  sets  np  a  number  of  traps  in  two  or  three  direetions  to 
the  distanee  of  perbapa  eight  or  ten  milea  from  his  tent,  e«ch*of 
which  he  yisits  two  or  three  timea  a  week  to  bring  home  the  to- 
bearing  animals  caught,  chiefly  fox,  lynx,  fisher,  and  marten, 
taking  with  him  on  each  yisit  a  supply  of  fresh  baits.  The 
Indian  xa  thua  canying  on  hia  winter  hunt  in  the  most  advan- 
tagooua  manner,  the  hares  attracting  the  camivora  above  named 
to  his  traps,  whilst  at  the  same  time  they  supply,  without  any 
difficulty,  an  abnndanoe  of  food  and  the  most  comfortable  winter 
blanketa  known*  The  making  of  these  blankets  is  peculiar ;  the 
hare  skins,  after  being  cut  into  strips,  are  stitched  end  to  end, 
and  plaited  so  loosely  that  the  finger  can  be  poked  through 
them  in  any  directioD,  yet  a  person  can  sleep  comfortably 
wrapped  up  in  one  of  these  on  the  coldest  night,  with  the  tem- 
perature say  40°  below  zero,  without  any  fire. 

"WTien  the  hares  become  scarce,  not  only  liaa  the  Indian  to 
travel  about  in  search  of  lar<^c  game,  or  go  fishing  to  ubtiuii 
food  for  himself  and  family,  but  the  fur-bearing  aniiiiais  liave 
also  to  wander  abroad ;  consequently  the  Indian  cannot  catch 
so  many  liares,  and  they  havo  time  to  increase  and  multiply  until 
a  season  of  iibuudance  again  conies  rouiitl. 

The  houso-building  habits  of  tlie  muskrat  iu  nearly  every  part 
of  British  North  America  are  well  known,  but  there  is  one  plau 
to  which  it  Foiiietimes  resorts  under  certain  circumstances  winch 
appear?^  to  show  gT<  at  intelligence  m  enablinf^  it  to  get  its  food 
more  readily,  The  muskrat,  when  about  to  build  its  house, 
selects  a  pond  or  swamp  of  good  ])uro  water,  on  the  bottom  of 
which  grow  the  plants  which  constitute  its  winter  supply  of  food. 
If  the  pond  or  swamp  is  of  considerable  extent,  and  the  house  a 
large  one  containing  many  rats,  they,  w  hen  the  water  begins  to 
freeze  in  early  winter,  keep  several  holes  open  in  the  ice  in 
different  directioos,  and  at  a  distance  from  the  house,  and  build 
a  little  hut  of  mud  and  weeds  (just  large  enough  to  hold  one  rat 
comfortably)  over  each  hole  which — especially  when  covered  with 
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mmw^prntentB  it  freezing  up.  These  huts  eosble  the  rats  to 
ettend  their  feeding  ground  to  all  parts  of  the  pond,  wbieli  could 
not  be  reached  at  all,  or  vith  difficulty,  from  the  houee  if  they 
had  to  swim  home  every  time  with  a  mouthful  of  food,  to  eat  it. 
With  these  little  shelters  t!u  y  arc  saved  a  grtiiit  amount  of  labour 
and  arc  uaabied  to  reach  all  the  food  in  the  pond.*  I  rememberi 
when  ou  a  snow-shoe  journey,  ouo  of  my  men  went  very  quietly 
up  to  one  of  these  miniature  mud  huts,  and  knocketi  it  over  with 
axe,  disclosing  a  live  rat  with  Bomo  of  the  food  it  had  been 
eating.  The  practice  of  builduig  these  little  eating  huts  is  by 
no  means  common,  and  floes  not  seem  to  be  resorted  to  when 
the  pond  is  of  moderate  dimensioiiM,  and  all  parts  of  it  can  be 
readied  from  the  house  without  difficulty. 

1  am  not  aware  if  it  is  generally  known  that  the  lemmings 
{Myodeg  huihoninus^  of  North  America  migrate  much  in 

the  same  manner  a.s  do  those  of  Norway  and  Sweden.  "When 
travelling  in  June  1851  southward  from  the  Arctic  coast  along 
the  west  bank  of  the  Coppermine  Eiver,  and  north  of  the  Arctio 
Oircle»  we  met  with  thousands  of  these  lemmings  speeding  north* 
ward,  and  as  the  ice  on  some  of  the  smaller  streams  had  broken 
up,  it  was  amusing  to  see  these  little  creatures  mnning  back- 
wards and  forwards  along  the  banks  looking  for  a  smooth  place 
with  slow  eunent  at  which  to  swim  aeross.  Having  found  this, 
they  at  once  jumped  in,  swam  tcry  £&st,  and  on  reaching  the 
opposite  side  gave  themaelves  a  good  shake  as  a  dog  would,  and 
continued  their  journey  as  if  nothing  bad  happened.  At  that 
date  the  warn  was  above  the  horiaon  all  hours  of  the  24,  and  we 
were  traTelHng  by  night  to  avoid  the  snow-glaxe  in  our  eyes,  the 
sun  being  then  in  our  roar.  Aa  the  lemmings  appeared  to  travel 
only  by  night,  we  ahonld  not  have  seen  them  had  we  been 
traTelling  in  the  daytime,  for  they  then  hide  themaelveB  nnder  the 
anowy  or  stonea.  Ilie  man  who  waa  carrying  our  cooking  utensils 
and  email  aupply  of  provisions,  having,  when  fording  a  stream, 
been  swept  into  a  deep  hole  by  the  current,  whereby  his  whole 
load  waa  losti  we  had,  for  a  day  or  two,  to  live  chieAy  on 
lemmings  roaated  between  thin  plates  of  limeat<me,  and  found 
them  very  fat  and  good.  Our  dogs  easily  killed  as  many  as  they 
required.  Prior  to  this,  whilst  on  the  coast,  crossing  the  ice  to 
islands  some  miles  distant,  a  lemming  was  noticed  defending 

*  The  beayer,  eepecialij  wiien  lU  dam  is  large,  scrapes  holes  in  the  banks 
from  under  waier  upwards  nnttl  above  the  wstoir»leT»l,  to  whiohit  retirM  to  feed 
instssd  of  going  back  to  ite  hotiBei— J.  R. 
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itself  most  gallantly  against  tho  attack  of  two  large  gulls,  which 
continued  ewooping  down  at  it,  but  were  kept  at  bay  by  the 
braye  little  animal  tumiiig  on  its  back  and  squealing  loadly.  I 
ran  up  and  was  in  time  to  drive  away  its  dangerous  opponents, 
and  place  it  io  safe  shelter  under  a  piece  of  ioe. 

Occasionally  large  numbers  of  l^mings  are  found  drowned 
along  the  shores  of  Jatnea's  Bay,  but  as  they  are  generally  seen 
after  a  Teiy  high  tide,  it  is  unoertain  whether  they  are  then 
migrating,  or  merely  caught  by  the  high  tide  on  their  native 
grounds.  As  soon  as  anew  falls  to  any  considerable  depth,  the 
lemming  leayee  its  summer  quarters  in  tlie  ground,  and  builds 
a  bed  of  grass  and  moss  as  a  winter  shelter,  from  which'  it 
bores  under  the  snow  in  one  or  more  directions  to  obtain  food. 
Thdy  do  not  seem  to  hibernate  during  the  winter,  for  when 
wintering  in  a  snow-hut  at  Bepulse  Bay  in  18S3-4  I  used  to 
hear  them  scratching  tracks  through  the  snow  throughout  the 
cold  season*. 

The  Arctic  hare  {Lepus  ^laeialis),  of  which  I  haye  seen  and 
shot  a  good  many,  shows  a  considerable  amount  of  intelligence 
in  its  efforts  to  throw  foxes,  wolves,  and  other  euCTsies  off  the 

.  scent.  It  seems  to  have  been  eminently  successful  in  this  re- 
spect with  the  crew  of  McClure's  ship  when  wintering  in  Prince 
of  Wales's  Strait,  if  it  were  not  from  bad  shooting  on  the 
part  of  the  men,  for  we  are  told  that  althoufili  hundreds  of 
hares  were  seen,  the  total  bag  in  a  month  waa  only  seven 
hares ! 

The  Arctic  liare,  after  its  night's  feed,  u.sually  goes  Home  di3- 
tance  from  its  leediug-f^ round  before  settlint:;  down  in  itd  I'urm 
for  the  dnv.  When  following  up  the  track,  I  was  at  first  ex- 
tremely ])uzzled  to  find  all  at  once  a  complication  of  tracks^  and 
on  going  a  little  further  found  no  track  at  all.  On  retracing  my 
step^  and  carefully  examining  the  snow,  T  obHervfd  two  very  small 
marks,  at  least  20  feet  distant,  from  the  main  track.  A  succes- 
sion of4;wo  or  three  similar  lon^  jumps  followed,  and  a  very  little 
experience  taught  me  that  the  hare  was  always  crouchincf  near; 
usually  dose  to  some  large  stones  or  rock  uncovered  by  snow. 
These  long  jumps  were  invariably  made  to  leeward  for  obvious 
reasons,  because  if  to  windward  a  fox  would  have  sceoted  his  prey. 

*  Many  lemmings  were  seen  at  the  winter  quarters  of  the  Fares  Arctic 
Expedition,  in  lat  829,  and  a  large  *'  eaohe  "  of  de«d  onee  was  found,  made  bf 
a  white  fox. — J.  A. 
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Even  after  becoming  acquainted  with  this  artiul  dodge,  the  hare 
must  be  stalked  with  caution.  Being  all  white  except  the  tips 
of  its  ears,  it  is  not  eaHily  seen  when  nearly  buried  in  the  snow, 
and  when  discovered  the  sportsman  must  dissemble,  and  pretend 
that  he  has  not  neen  it,  walking  in  nn  oblniu  '  direction,  ap- 
proaching, but  at  the  same  time  as  it  pantiing  in  ,  never  looking 
directly  at  the  game.  When  near  enon^rh  he  should  wheel 
suddenly  roinid  and  fire.  If  this  plan  lu'  uot  adopted,  the  hare 
will  very  generally  bolt  round  t\w  rock,  and  e8ca])e  under  its 
shelter.  This  may  be  called  ^;o^  shooting,  but  the  best  of  sports- 
men have  often  to  do  the  same  thing  with  ptarmigan  in  the 
Scottish  mountains,  when  these  birds  fly  round  a  rock  and  are 
oat  of  sight  in  an  inatant,  i£  not  shot  before  taking  wing. 


Copepoda  of  Madeira  and  the  Canary  Islands,  with  Descriptions 
of  New  Genera  and  Species.  By  Isaac  C.  Thompbow, 
F.ILM.S.   (Commnmcated  by  Prof.  Hsbdmait,  F.JLS.) 

[Bead  17tfa  SorwnlMr,  1867.] 

DuBiifO  the  spring  of  1887,  in  company  with  Mr.  W.  S.  M*Millan, 
of  Liverpool,  I  visited  Madeira  and  the  Canary  Islands  with  the 
object  of  collecting  and  examining  the  pelagic  fauna  at  the 
TirioiiB  convenient  stopping-places. 

We  took  dredge  and  tow-net,  and  all  the  neoessttry  appliances 
for  the  examination  and  preservation  of  specimens,  and  were  for- 
tunate in  securing  a  large  mass  of  material. 

It  is  intended  in  this  paper  to  treat  of  the  Copepoda  only  ;  and 
as  the  dredging  operations  were  neither  so  practicable,  nor  fruitful 
in  results  as  the  tow-netting,  it  was  to  the  latter  that  we  de- 
voted chief  attention,  all  the  Copepoda  collected  being  free- 
swimming  species. 

We  used  one  of  the  Texy  fine-meshed  tow-nets  of  the  1  Chal- 
lenger' petimi,  snd  immediately  preserved  the  captures  in  a 
medium  which  I  haye  always  found  useful  for  small  Crustacea, 
composed  of  glycerine,  alcohol,  and  water  in  the  following  pro- 
portions : — 

Glycerine          1  part  " 

Proof-spirit...  2  parts  >  adding  1  per  cent,  of  carbolic  acid. 
Water   1  part  . 
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In  this  Bolatioii  the  coloiin  (and  thej  are  veej  varied  in  the 
Copepoda)  are  well  preeerred,  and  the  tiMnes  are  rendered 
eufficientlj  transparent  for  obsenration  under  the  microscope 
without  further  treatment. 

We  longed  to  cast  a  tow-net  white  trayersing  the  fifteen  hundred 
miles  of  Atlantic  waters  that  intervened  before  reaching  our  first 
destination,  Madeira,  and  inij)rovised  a  lonp^  tough  canvas  bag, 
weighted,  vvilh  a  wide-iiocked  bottle  at  the  bottom  end,  for  the 
purpose  ;  but  the  speed  of  the  vessel  was  too  great  to  allow  of 
any  captures.  The  mails  could  not  give  way  to  the  study  of 
biology,  80  our  gemal  captain  would  not  allow  any  temporsry 
stoppai^e;  but  the  death  of  a  poor  fireman  on  the  fourth  day 
out  necessitating  a  iuneral  pause  ot  a  few  minutes,  wc  took 
advantage  of  the  opportunity  by  getting  a  haul  :  and  the  tow-net 
brought  up  sufficient  to  occupy  us  and  relieve  thr  monotony  of 
the  rest  of  the  voynge.  The  haul  was  almost  cutireh^  conijjosed 
of  Copepoda:  Calanus  Jinmarchicus,  Centrapngrs  lifpicuH  and 
C.  hraehiatusy  Dias  lonpremia,  and  a  few  other  species,  nearly  all 
found  on  our  British  coasts. 

The  deep-blue  tranqwrent  waters  of  Madeira  proved  very 
fruitful  both  in  numher  and  variety  of  Copepoda,  Funchal  Bay 
beingour  hunting-ground  during  two  visits.  Thence  to  Teneriffe, 
where  we  anchored  for  a  few  hours  in  the  Santa  Cms  harbour, 
and,  as  at  Madeira,  collected  enough  Copepoda  to  occupy  us 
many  Tnonths  in  examining  and  working  out. 

Qraod  Canary  was  onr  next  destination,  and  there  we  spent 
many  days  dredging,  collecting,  and  tow-netting  at  various  parts 
of  the  island.  The  absence  of  any  shelter  or  harbour  at  Las 
Palmaa  rendered  dredging  difficult,  for  we  had  to  take  eight 
men  to  manage  the  boat^  the  sea  being  seldom  at  all  smooth. 
And,  from  some  cause  or  other,  the  tow-netting  results  obtained 
here  were  certainly  much  poorer  than  those  of  the  more  shel- 
tered bays  of  Madeira  and  Teneriffe. 

Betuming  to  Teneriffe^  we  crossed  the  ishuid  from  Santa  Cras 
to  OrotsTa,  grandly  situated  on  the  north  side  directly  under 
the  Peak,  and  famous  for  its  splendid  climate  and  sesaery.  We' 
found  the  waters  of  the  ocean  here  Tery  plentiful  in  Copepoda, 
and  on  rarious  occasions  collected  a  large  amount  of  them.  One 
of  these  occasions  was  long  after  sunset,  and  it  is  worthy  of  note 
that  the  Copepoda  then  taken  were  little  different  in  point  of 
number  or  species  from  those  taken  in  daylight,  although  with 
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the  night-haul  wore  a  largely  increaBed  numbdr  of  Schisopoda, 
some  of  tbem  highly  phosphoieseeat. 

From  a  pretty  thorough  examination  of  the  material  obtained 
at  the  various  islands  of  the  Csnariw  and  Madeira,  it  seems 
evident  that  their  Copepodan  fauna  wies  in  qnantily  rather  than 
■pecifically.  For,  excepting  several  caaoB  where  one  or  two 
specimens  only  of  a  species  were  found,  which  probably  indi- 
cated the  rari^  of  that  species,  their  geographical  distribution 
appeared  to  be  general  amongst  the  islands. 

Sixty-four  species  in  all  were  obtained,  aa  enumerated  below. 
Of  these  six  are  new  to  science,  and  three  of  tbem  required  new 
genera.   (See  Plates  X.  to  XIII.) 

Of  the  sixty.four  species,  twenly-two  are  known  in  British 
waters;  and  of  these,  thirteen  belong  to  the  family  Har- 
pacticide. 

Following  the  dassificatiou  given  by  Brady*,  the  sixty-four 
species  are  distributed  into  families  as  follows 

CalanidsB    80  species. 

Cyclopidae   4  „ 

fiarpaeticida>    16  „ 

Oorycaeidfl»    11  „ 

Artotrogidfli  8 


J)s§cr^ion  qf  the  J^eeiet  eeiUeeUd, 

Family  CALANID^ 
Caluots  mifAvoBioire,  OwiiMr. 

C.  VALGVB,  Brady. 
C.  FBOPDrQxnrs,  Braijf, 

This  speeiesi  like  the  two  preceding,  is  widely  distributed.  A 
high  power  of  the  microscope  (  X400)  shows  very  fine  hairs  on 
the  inner  margin  of  the  terminal  spines  of  the  swimming-feet,  not 
mentioned  by  Brady  in  his  description  of  the  species. 

C.  TOifsus,  Brady. 

€•  OBAOTLIS,  DtMNI. 

Both  found  very  sparingly. 
•  'MoMgniih  of  BrilidiObp«poda,']fey8oaMy,  1876-78  A 1879. 
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Calahits  pato,  Dama. 

Thia  Rpecies  occurs  in  considerable  numbers  in  the  gatherings 
from  Madeira  and  Teneriffe ;  but  the  elegant  peacock-tail  plumes 
figured  by  Dana  (Crustacea  of  U.  S.  Exploring  Sxpedition)  have 
become  detached  in  all  the  specimens. 

Pahacalanus  I'Aitvrs,  Cla^fx. 

One  or  two  8})eeinieu8  ouly  of  this  rare  form  were  taken  at 
Orotava,  TeoerifEe. 

EvcALAinrs  attekitatub,  Dana* 

E.  SKTIOER,  Brady. 

IJracly  remarks  upon  the  "  mimetic  roseniblaiiee  "  of  this  8j)e- 
cics  1  11  Calanus  ^nmarchtefts.  Our  specimens  do  not  bear  out 
tIn.H  l  einark  ;  and  the  absence  of  terminal  spines  to  the  swimming- 
feot  of  this  species  is  a  distinguishing  feature. 

BRiiroAir&Kvs  coBiruTirs,  Dana. 

B.  oiOAS,  JBradjf* 

PBEVnocALAKirB  siiOiTOATDS,  Boeek, 
Fi*EinioinrA  abdohikalic,  Olaui. 

LeUCKAETIA  FLAVXCOBNIS,  Clam. 

SooiiEGiTHsix  Dak ji,  lAAlmh. 

8.  MINOR,  Brady. 

EuCHiBTA  PRESTANDBEiSy  FhUippU 

Cakoacb  tbukcata,  Dana, 

C.  NIQEOCINCTA,  n.  Sp.     (PI.  X.  fif^S.  1-6.) 

Length  inch.  Head-somite  dij^tinct  from  thorax.  Body  oval, 
rounded  in  front ;  posterior  segment  terminated  by  two  lateral 
■pines.  Anterior  antennffi  23-jointed,  bearing  several  spinous 
process^  on  inner  margin,  and  short  seta}  at  the  termination  of 
each  joint.  The  8th,  9th,  10th,  and  11th  joints  (fig.  1)  are  deeply 
pigmented  with  a  blackish-brown  colour,  the  same  pigment  tinging 
the  setae  of  the  posterior  antennn  and  the  terminal  spines  of  the 
8wimming>£eet.  Posterior  antennss  (fig.  2)  similar  to  that  of 
C  truncaia,  but  with  fewer  terminal  set®.  Anterior  foot-jaws 
(fig.  3)  2-jointed,  large  and  powerful,  with  two  small  claw-like 
spines  on  bssal  joint»  and  five  large  ones  on  second  joint.  Foe- 
terior  foot-jaws  small,  7-jointed.  First  four  pairs  of  swimming- 
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feet  (fig.  4)  alike ;  inner  branch  has  one  joint  only ;  outer  edge 
of  main  branch  is  finely  serrated.  Pigment  does  not  extend 
abore  the  terminal  spine,  which  is  aomewlmt  bent  and  finely  ser- 
rated aud  clothed  with  dark  hairs  on  dorsal  side,  i'ifth  feet  of 
male  (fig.  .3)  each  S-joiuted,  the  rii^ht  foot  having  extennion  on 
inner  side  of  middle  joijit,  both  terminated  bv  two  small  I'lawH. 
Abdomen  of  male  (fig.  6)  3-joiuted,  the  third  beiu^  nearly  equal 
in  size  to  the  other  two ;  caudal  segments  about  twice  as  long  as 
broad,  terminated  by  Hhort  strong  setae. 

Several  specimen-^  of  this  strongly  marked  form  were  taken 
at  Orotara,  Teneriiie,  all  of  which  appear  to  be  males. 

It  has  strong  points  of  resemblance  to  both  Candare  pachy- 
dactjila  and  C.  truncata,  Dana,  but  ia  evidently  distinct  from 
b  'th.  The  dark  rings  on  the  anterior  antenna  distinguish  it  at  a 
glance. 

Cakdack  bretioobnis,  o«  Bp.   (PI.  X  figa.  7,  S.) 

SeTeral  specimena  of  a  Candaee  were  taken  at  Orotara  and  at 
Santa  Gnu,  Teneriffe^  which,  altbougb  correspondtDg  in  most 
respects  with  C  trimeata^  Dana,  differ  in  some  particulars  which 
are  of  sufficient  importance  to  render  it  specificaliy  dintioct. 

In  the  first  place  the  anterior  anteniuB  are  composed  of  eighteen 
joints  only,  while  O.  trumeaia  has  twenty-four.  Then  the  first 
four  peirsof  swimmiog'feet  (fig.  8)  are  the  same  as  in  C«  iruneaim, 
except  that  in  our  specimens,  to  which  I  propose  to  give  the  name 
C,  hromeamU,  the  seteaare  all  elegantly  plumed,  much  resembling 
m  inute  black  feathers.  No  fifth  feet  can  be  made  out  in  any  of  the 
specimens  obtained.  Abdomen  only  2-jointed,  the  caudal  seg- 
ments being  long  aud  straight,  while  in  C,  truncata  they  are 
somewhat  stumpy  and  divergent.  The  ba^al  joint  of  the  ahilo- 
mc'i  is  less  triangular  liiau  in  C  truncata.  Our  bpecmiena  are 
probably  ail  females. 

DiAS  LOXaiBBMis,  LiUjehorg, 

AcAiiriA  LAXA,  Danti. 
A.  nxNTicoEHU,  Brady. 

In  aU  our  specimens  ot*  both  ppeeies  of  Acartia  there  is  a  long 
reimrvtd  spine  at  distal  end  of  first  joint  of  each  anterior  antenna, 
which  does  not  appear  to  have  been  previously  described. 

DsKPAHOTue  rvBOATirs,  Bradjf. 

Several  females  of  this  species  were  found,  but  no  moles ;  a 
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similar  experience  to  Brady's.  His  specimens  of  this  species 
(*  Cliallenger '  Beport  on  the  Cop6poda»  p.  77)  were  sparingly 
found  in  throe  remarkably  distinct  areas. 

Tm  OBI  vuvu,  LMaek* 

Yery  abnndant  in  all  the  gatberings. 

IsiAS  ci  ATiPES,  Boeck. 

First  abdominal  sei;inent  of  female  ha?  two  remarkable  trifid 
Bpines  on  ventral  side,  not  described  by  Boeck  or  Brady.  1  first 
noticed  this  point  in  specimens  lakon  in  Liverpool  Bay.  The 
fifth  feet  oi  male  also  difi'er  considerably  from  Brady's  drawiog. 

GbVTBOPAOBB  BBAOHIAXirS. 
Ci  TTFI0178. 
C.  yiOLACBITB. 

Our  specimens  of  the  latter  are  most  profusely  and  eleganilj 
adorned  with  violet  plumose  seta. 

HEQTSocBBa,  n.  gen. 

Cepbalothoraz  6-jointed  {  bead  united  vith  tboraz ;  abdomen 
4-jointed  in  the  male,  S-jointed  in  tbe  female.  Anterior  antenna 
2d-jointed,  very  long.  Outer  branch  of  posterior  antenna  8^ 
jointed,  tbe  inner  branch  7-jointed.  Mandibles  and  maxilltt 
well  developed.  Anterior  foot-jaw  3-jointed  and  very  muscular, 
and|  like  the  posterior,  clothed  witb  strong  plumed  seta.  Swim- 
ming-feet alike  in  both  sexes,  fifth  feet  entirely  wanting. 

Mectkocera  CLAisr,  n.  sp.    (PI.  XI.  figs.  1-4.) 

Length  ^  inch,  iiostrum  bifid  and  very  slendrr.  Anterior 
antennfe  23-jointed,  alike  in  both  sexes,  about  twice  the  length 
of  the  entire  animal  (fif^.  1)  :  the  11th,  12th,  and  13th  joints  of 
left  antenna?  only  edged  with  fine  naw-teeth  (fig.  2).  Basal 
portion  of  both  nntennte  bear  several  short  seta?  and  a  few  long 
ones,  and  at  intervals,  and  ei^pt'cially  at  apex,  are  several  long 
whip-like  seta'.  Posterior  antennie  very  muscular;  tliC  outer 
branch  .'j-jointed,  the  inner  7-jointed  and  ternilnatcd  by  spn  ad- 
ing  setae.  Mandibles  finely  toothed.  Maxilhe  well  developed, 
"with  two  spreading  Hetiferous  branches  and  broad  rounded  palp. 
Anterior  foot-jaw  .3-joirited,  and,  like  the  posterior,  which  is 
small,  bearing  a  large  number  of  plumose  setre. 

Swimming-feet  (fi{?.  3)  have  small  hooked  spines  at  ends  of 
joints,  but  no  terminal  spines  besides  the  strong  spiuous  sets. 
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Fifth  feet  wanting  in  both  sexes.  Abdomen  of  male  (fig.  4)  4- 
joiiited,  female  d-jointed,  the  baaal  joint  of  latter  being  somewhat 
heart-shaped,  aod  haring  doubled  circular  genital  apertures, 
llie  third  abdominal  joint  is  divided  bngitudinally,  the  inter- 
T«niiig  tpan  being  filled  witli  hjaline  membiftne.  Caudal  tei^ 
uinatioDS  in  female  divergent,  in  male  less  so ;  both  terminated 
hj  four  plumoue  aet»  on  each  side.    Colour  reddish  brown. 

Males  atid  females  weite  both  plentiful,  and  taken  by  surface 
tow-net  at  all  the  places  viaited.  Indeed  this  apeeiefl  seemed  to 
be  more  widespread  than  any  other. 

Glaus,  in  hirt  memoir  *  Die  freilebenden  Copepoden '  gives 
a  figure  (pi.  xxxii.  fig.  17)of  aform  which  is  eridt^ntly  this  speeiee» 
although  the  anterior  antenna)  are  not  correctly  represented. 
He  has  iDfi>rmed  me  in  a  letter  that  the  material  at  his  disposal 
was  not  sufficient  to  enable  him  to  describe  the  species.  I  hare 
therefore  much  pleasure  in  naming  this  form,  which  is  so 
abundant  at  the  Cauary  jRlands,  after  the  distinguished  nata- 
raliat  who  firat  discovered  it. 

FamUy  CYCLOPIDiB. 

OlTHONA  CHALLENOERII,  Brady. 

O.  BPixif  HONS,  JBoeok. 
O.  nuviFKBA,  Dana. 

O.  8ETI0ER,  Dana. 

AU  tour  species  of  this  delicately  organizetl  genus  were  found 
fairly  ])lentifully  and  generally  distributed.  The  long  feathery 
re  l-colour^'d  pluuies  of  O.  plumifpra  give  the  species  a  very  {grace- 
ful appearance,  aai  realily  distiuguish  it  from  thi)  others. 

Family  HAIiFACTlCID.^ 
Iiov&nxnu.  ooroitata,  Clamt* 

Setkll.v  OR.vcn,/s,  Dnna. 

Various  specijnens  of  tlii^  tip» ries  colleeted  differed  consider- 
ably from  each  other  in  colour  and  torin,  but  not  suthciently  to  be 
considered  specitic 

This  minute  species,  hitherto  oonsidared  veiry  rare,  we  founl 
widely  distributed  Imt  not  nnnerous. 

18* 
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Dela.ya.ua,  &0BU8XA,  Brodg  ^  MoberUoa. 

DlOBAOOlTB  TXSrUlCOJtKia,  ClaUM, 

Ojie  specimen  only  found  at  OioUmi,  TeaeriJSe. 

LAOfiiOVTE  CUBTICAUDATA)  Boeck, 
L.  8BBBATA,  0iaU9, 
DaCTTIOPUS  TISBOCDEBy  CloUt, 

TuALKsxiaa  Kx'sis.  Clam,  f^^,,^  generally 

T.  BUPOcurCTA,  ^tffWMm.  >  distributed,  but  none 

Westwooma  hobum,  Bmrd.  plentiful. 

HaBPACTICUS  CH£Ur£B,  Miiller. 

PoBCELLiniUM  tibide,  FhiUppi. 
Iota  fvkoata,  Baird. 

Machaibopus,  d.  gen. 

Head  longitudinally  rounded,  terminating  in  long  tbin  biiid 
rostrum.  Anterior  antenna  I2-joiuted,  about  two  tliirds  the 
length  of  oo|ibalotborax ;  sparingly  setifcrous.  fot»lerioT  nn- 
teunm  long;  the  outer  branch  8-joiuted,  the  inner  2-jointed» 
I^Iundibles  have  very  fine  claw-iike  teeth;  the  |>alpi  is  two- 
braiuhed,  with  long  line  burs. 

Maxill®  have  tour  strung  serrated  curred  spines  and  numerous 
setsD.  Posterior  fuot-jaw  2-jointed,  having  long  sword-like  t^pines 
\^itb  enlarged  bases.  Anterior  foot-jaw  small.  Abdomen  2r 
jointed. 

MACUAIUOi'trS  SAXCT.T.-CRITCIS,  n.  Bp.     (PI.  XII.  flgf?.  1-5.) 

Length  ^  inch,  liouudcd  head  (fig.  1)  of  a  dccj)  pink  colour. 
Anterior  antennfe  (fig.  2)  I'J-joiuted.  Posterior  auteunffi  (fig.  3) 
has  long  w  hip-likf  t-ot;o,  exttiuiing  to  the  length  of  the  anterior 
auteniuv.  >S\viiiiiniiig-l'ceL  {is^.  4)  have  tlnve  joints  to  outer 
branch,  and  two  joints  to  inner.  TeriniiKil  j^pine  narrow  and 
finely  serrated.  Basal  joints  of  swimniing-ret-t  have  long  .spine 
on  inner  margin.  Fifth  i\vt  (tig.  5)  have  one  joint  ttrniinated  by 
a  long,  stout,  enrved  .spine,  wiili  a  small  one  at  each  side.  First 
joint  of  abduuiisn  iss  small,  the  second  long,  and  widn  in  the 
middle.  Cau<lal  segments  are  about  four  times  as  lou^  as  broad, 
and  are  ternnuated  by  short  non-plumose  seta?. 
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One  specimen  only,  sex  aodetenuined ;  waa  takoa  bj  tow-net 
at  Santa  Crua,  .Teneriffe. 


COBTCJBUS  TABrUfl,  DoHa. 

C.  PELLUCIDUS,  Dana, 
C.  UltBATUa,  Brady, 
C.  TKFV8TUS,  Dona. 

C.  8PEC1USFS,  Dana, 

All  five  HjtecicH  of  Cor^caui  we  fuuud  in  fair  abuudauce  and 
widt;iy  distributed. 

COFILU  XlBABILIfli  2>0fM. 

Found  very  sparingly. 

LUBBOCKIA  SQl  ILUMAJJA,  CluUS. 

Several  specimens  of  both  sexes  of  this  striking  species  were 
taken  at  Tencritfe  and  G^rand  Canary. 

OmCMk  OBTUSA,  Dana. 

The  femarkabie  variety  of  colour  in  this  Bpeeies  ia  worthy  of 
note,  especially  when  freah.  It  ranges  from  olire-green  to 
purple,  blue,  magenta,  scarlet,  The  colours  sre  mostly 

retained  if  mounted  in  Farrants  medium  soon  after  capture. 

SAPPFtianrA  ctjequalis,  Dana.  ^ 


A  ro?7TI0FH0BUS  ASQULATDS,  U.  Sp.     (PL  XII.  figS.  6-11,  SJld 

Pi.  illl.  figs.  5,  G.) 


Iiength  inch.  Head  united  with  first  thoracic  somite,  which 
is  rounded  off  at  base  (PI.  XII.  fig.  6),  the  other  somites  of  cephnlo- 
thorax  being  angular.  Bostrum  (fii^.  7)  composed  of  two  small 
projections  with  finely  serrated  edges.  Anterior  antennae 
(fig.  8)  ll-jointed,  short,  aud  gradually  tapenng  from  base  to 
apex;  second  joint  larger  than  the  others,  and  from  it  proceed 
a  number  of  long  setae  ;  from  seventh  joint  proceeds  a  long,  narrow 
spine;  there  are  several  long  sets  at  the  apex.  Posterior 


Family  CK>£YCi£IDi£. 


S.  SEBBAiA,  Brady, 
S*  MBTALLIVA. 


Family  AETOTEOGID^E. 
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antenns  (fig.  9)  two-lwanched,  the  fiwt  being  8-jomted  and 
terminated  by  tiro  long  lancet-nhaped  apinea ;  the  second  has 
one  joint,  and  ie  terminated  by  a  long  aword-sbaped  spine. 
First  and  second  foot-jaws  (figs.  10  &  11)  eacb  ba?e  a  long  apical 
daw,  tbe  first  is  composed  of  two,  the  second  of  four  joints. 

First  fonr  pain*  of  swimming-feet  nearly  alike,  botb  branches  8- 
jointed(Pl.  XIIl.  fig.  6);  base  and  second  joint  of  cbief  branch  have 
very  fine  serratitm  on  inner  edge  formed  by  minute  bain.  Fiftb 
feet  (PI.  XIIl.  fig.  6)  are  composed  of  two  stout  joints,  tbe  outer 
bearing  a  number  of  long  sets,  some  of  tbem  plumose ;  the  outer 
edge  of  botb  joints  baa  fine  hairy  serration.  <?audal  segments  and 
terminal  setn  are  the  same  as  in  A*  tmtaim, 

Siphon  Tery  long  and  slender,  reaching  to  the  ends  of  caudal 
segments. 

One  specimen  only  of  this  new  species  was  taken  at  Punchal 
Bay,  Madeira.  The  angular  shape  of  the  posterior  segments  of 
the  cephalothorax  readily  distinguish  it  firom  A,  teutatuB,  which 
it  resembles  in  general  characters. 

Artotbouus  No  km  am,  Brady  Sf  Babertson, 
round  very  sparingly. 

OTifBASOifA,  D.  gen. 

Cepl)n]otliorax  elegantly  boat-shaped,  4- to  6-jointed ;  head 
united  with  thorax.  Anterior  antennae  5-  or  6-jointed,  broad 
and  mu.>»cnkr.  No  posterior  antennae  or  foot-jaws.  Tirst  four 
pairy  of  swimming-feet  have  a  Inr^e  basal  joint,  the  two  branches 
belns'  each  S-jointed  and  terminated  by  strong  spinous  setae. 
Abdomen  in  female  2-jointed,  the  liibl  much  larger  than  tho 
second  ;  and  from  the  centre  of  the  latter  are  attached  the  ova  on 
long  narrow  branches. 

Cthbasoma  BieiBVM,  n.  sp.  (PI.  XIII.  figs.  1-4.) 

Length  }  inch.  First  joint  of  cephalothorax  (fig.  1)  equal  in 
length  to  the  sneoeeding  fiye,  the  last  being  much  smaller  than 
the  others,  and  appearing  as  though  part  of  the  abdomen.  Eyes 
long  and  kidney-shaped,  with  conspicuous  brain  below.  Ante- 
rior antennn  (fig.  2)  about  eight  times  as  long  as  broadest  part, 
and  terminated  by  two  daw-like  spines ;  the  inner  side  of  each 
antenna  has  five  hooked  spines  (fig.  2).  From  two  raised  circum- 
ferences near  the  oentre  proceed  long  spinous  sets^  and  several 
smaller  setn  are  situated  near  the  apical  portion  of  the  antemue. 
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Pirst  four  pairs  of  aw  itiiniing-ft'et  (Hg.  3)  liuve  stroiiL';  uiusouliir 
basal  joints,  from  which  proc  eed  two  3-jointed  hrauches  willi  thick 
terminal  setie.  Fifth  pair  uf  feet  each  compoyed  of  a  lou*; 
joint,  ut  the  apex  of  \shich  are  three  strong  Hpiuous  setje.  Abdo- 
men very  muscular ,  the  caudal  setip  are  short,  broad,  aud  diver- 
gent, and  are  each  terminated  by  three  strong  seta*. 

One  specimen  only  (a  female)  was  taken  in  the  lu\v-net  at 
Orotava,  Tenerift'e.  The  lower  part  of  the  body  is  of  a  deep 
aepia  colour.    The  anitnul  is  1 1  nKirkably  rigid  and  muscular. 

Quite  receutly  a  second  form,  cvideuiiy  belonging  to  this  new 
genus,  iiaa  been  found  in  the  channel  between  Putlin  Island  and 
Anglesea.  It  is  [irobably  a  male,  and  1  am  de^cribing  it  under 
the  name  Cj/mbusoma  llcrditKini.  It  w  ill  be  figured  along  with 
other  new  species  from  Liverpool  Bay  in  the  second  volume  o£ 
the  '  Proceediuga  of  tiie  Liverpool  Biological  Society.' 


E2CPLANAT10N  OF  TEE  PLATJBii. 
Plate  X 

fig.  \.  Candacf  nit/rtx  incta,  n.  pp.,  male.     X  260. 

2.  Posterior  anteuua  of  ditto.     X  -iOO. 
ii.  binti  foot-jaw  of  ditto.    X  "Mi. 

4.  Eoorth  pair  ■wimmiag-feet  of  ditto.   X  400. 
&  Fifth  pur  •wimming'feet  of  ditto.   X  400. 

6.  Abdomen  and  caudal  segments  of  ditto.    X  400. 

7.  Candace  brevicomU,  n.  6p.,  female,    x  250. 
&  Fouith  twinuaiiig-faot  of  ditto.    X  400. 

Plate  XI. 

Fig.  1.  Mtcynocera  Claun,  n.  sp.,  female.    X  250. 

8.  £l«T«iktli,  kwalftli»aiid  thirCaeatli  jointo  of  left  aiiCiKigir  antanoft  of  dittos 

■howing  nwteetfa.   x  400. 

3.  Fourth  swimming-foot  of  ditto,    x  400. 

4.  Abdonwn  and  caudal  M^gments  of  nude  ditto.   X  400. 

Plate  XII. 

Fig.  1.  Machairopm  ganct*a-crmis,  n.  gp.    x  2dO. 
2.  Anterior  antenna  of  ditto.    X  400. 
&  Foeterior  ftntflmi*  of  ditto.   X  400. 

4.  Fourth  pair  nrimming-faet  of  ditto.   X  SOOl 

5.  Fifth  twimmiiig-foot  of  ditto.    X  250. 

6.  Acontiophonts  anpUatm,  n.  sp.,  femaleb  X  260. 

7.  Rostrum  of  ditto.    X  400. 

^  Anterior  antenna  of  ditto.    X  400. 
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Fig.  9.  PiMtariorantmiiRorditto.  x400l 

10.  Anterior  footrjaw  of  ditto.    X  400. 

11.  Posterior  foot-jaw  of  dit  to,   x  400. 

Plate  XUl. 

Fig.  1.  Cipn/mfoma  rujidum,  n.  sp.,  ffmule.    X  250. 
2.  Anterior  anteuna  of  ditto,    x  400. 
S.  Pint  swimming-foot  of  ditto.    X  400. 

4.  Abdomen  of  ditto,  with  atlaehed  ova  and  caudal  appendages. 

5.  First  {Miir  of  8wi aiming-feet  of  AcofUh^mt*  mtgulatit;    x  4U0. 

6.  Fifth  foot  of  ditto.    X  400. 


Deaciiptious  of  some  Genera  and  Species  o£  Qalerudna* 
Bj  JossFfi  S.  Balx,  J<\L.S. 

[Bead  2iid  Febniarj.  1888.] 

Ths  examination  of  some  extensive  genera  of  Qalerucinm^JInplo- 
tonys,  Ceratoma^  and  othere — in  which  the  anterior  acetabuhi 
are  described  as  closed  or  cntiri',  has  cooviBced  me  that  the  views 
expressed  by  myself  in  the  £nt.  Month.  Mag.  vol.  xxiii.  p.  268 
are  correct.  In  any  long  s^ee  of  individuals  belonging  to  these 
various  genera  1  have  nlmost  invariably  found  some  species  in 
which,  whilst  certain  specimens  have  the  acetabuia  closed,  others 
have  them  open,  in  some  instances  tliese  opposite  ntates  occurring 
on  the  differeot  sides  of  the  same  individuaL  This  is  striicingly 
the  case  in  Cerotoma  and  Monolepta.  Under  such  circumstances 
it  must,  I  think,  be  conceded  that  the  state  of  the  acetabuia 
cannot  be  regarded  as  a  primary,  even  if  it  can  be  retained  as  a 
aecondary  character.  It  becomes  therefore  nrcesRnrj  to  dis- 
cover some  other  and  more  stable  means  by  which  to  divide  the 
OaJervcinte  into  primary  sections.  This,  1  venture  to  suggest, 
will  be  found  in  the  form  and  structure  of  the  hinder  portion  of 
the  presternum.  In  a  large  number  of  genera,  for  instance 
Haplosonya,  (Snidea,  and  numerous  others,  the  prosternum,  as  in 
the  Chrysomelidai  and  the  earlier  groups  of  the  Phytophaga,  is 
produced  just  before  its  base  into  a  distinct  lobe  or  process,  the 
sides  of  the  lobe  (in  cases  where  the  acetabuia  are  closed )  being 
connected  with  the  apices  of  the  epimera,  whilst  the  hiuder 
margin  of  the  lobe  is  free,  and  usually  applied  to  the  anterior 
surface  of  the  meeosteruura.  In  a  second  large  section  of  the 
family,  repn^sented  by  Galerueaf  Auiaecpkara,  Ac,  this  subbasal 
lobe  is  entirely  absent,  the  prosternum  being  connected  without 
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brt  ak  w  ith  the  hinder  margin  of  the  antepectiis,  or  true  hinder 

border  of  the  uuder  surface  of  the  thorax. 

In  this  group  the  acetabula  are  sometimea  closed  by  the  pro- 
longation of  the  epimera  across  the  base  of  the  presternum  to 
meet  in  the  median  line,  as  in  Oaleruca  and  Menippus.  On  the 
presence  or  absence  of  the  subbasal  lobe,  I  would  divide  the 
family  into  two  primary  p^oiips,  taking  as  secondary  ones  those 
derived  from  the  spines  at  the  apices  of  the  tibite,  the  bifid  or 
appeudiculated  clawH,  and  from  the  relative  length  of  the  rlytral 
epipleunc.  My  object  in  making  these  remarks  is  to  justify  the 
use  of  characters  drawn  from  the  form  of  tliis  basal  lobe  as  a 
diagnostic  character  in  the  new  genera  described  in  the  present 
paper. 

Of  the  genera  mentioned  or  doi^eribed  below,  the  first  five  have 
the  prostemnm  lobed ;  in  the  rest  the  lobe  is  obsolete. 

GenUd  CUARIDEA. 

Corpus  elonpatiirn,  modice  ronvexum.  Caput  exscrtum,  nciiHs  rotun- 
datis  ;  encnrpis  ehnij^atis,  ))\  riforiiiihus  ;  antentiis  tiliftjnnil)iis  ;  paljiis 
maxiilnrihiis  nrticnlo  ultimu  ovnto.  Thnrnsr  trniisvfrsus,  coiivexuj:, 
diaco  cuiluso.  6'c«^e//um  triguuatum.  Elytra  immllelu,  luoiiicc  trans- 
▼ersiin  convexa,  puuctato-striata,  intenpatiis  interditm  costatis; 
epiplatrU  fere  ad  apicem  esteati*.  Pedes  roHusti,  simpliccs ;  Hbiie 
i^oe  muticts ;  m^tarti  artietdo  liaiali  ad  duos  seqaenles  fere  Kqui* 
loDgo.  Frofl«niiim  iatw  coxat  distiniTte  visuiUv  ^nte  basin  loba* 
turn ;  acetabnUs  anticis  integris  aut  pauUo  apertis. 

Type  Charideo punetato-striata,  Motsch. 

This  genus  may  be  known  from  Qalerucella^  in  wliich  the 
tjpical  species  was  placed  by  MotschuUky,  by  the  lobed  base  of 
the  prosternum ;  it  ought  to  stand  near  (BnidMf  but  is  separated 
from  that  genus  by  the  punctate-striate  and  costate  elytni«  and 
by  the  iion-incrassate  palpi. 

Although  the  two  species  placed  by  me  in  this  genus  differ  in 
one  having  closed,  the  other  open  acetabula,  they  agree  so  entirely 
in  all  othor  charad»rs  that  i  have  no  hesitation  in  placing  them 
under  the  same  generic  head. 

1.  Chabipea  FmrcTATO-sTUATA,  MoUch.  JBtud.  JSnt,  ii,  p.  25 
(sub  Galentca), 
Galenica  mDltkoststs*  Jaeobf,  Proe*  Zod.  Sue,  Xoveoiber  1886,  p.  146» 

tsb.  ilvi.  fig.  7< 
Sab,  Japan. 

In  tHis  species  the  anterior  acetabula  are  slightly  open. 
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2.  Cbaridba  ForruNBi.  Elongata,  pkest  nitidft*  uiteinib  nigrn, 
•upm  tnbnitidA,  pube  miberecU  griM*«pine  fetlite;  thoraoe  dytm* 

que  sanguineis ;  thorace  quam  longo  pmllo  ltiti<M«»  fcnrtiter  |niiietatO| 
diaci  medio  bicallono,  callis  Isvibu:};  elytris  parallelis,  transvenim 
coDvexiiy  fortiter  puiicUto<ttmut«  utiiaque  bicostotis.  Long. 

2J  lin. 

JTah.  Northern  China  :  collected  bj  the  Lite  Mr.  Fortune. 

IL-ad  clothed  with  griHcou-s  luiirs ;  vertex  convex,  separated 
from  the  front  by  a  deep  transverse  groove  ;  encarpae  contiguous, 
pyriforni,  longer  than  broad,  extendinj^  dowiiwartis  as  far  as  the 
insertion  of  the  antennre,  intcraiitctmal  space  excavated;  lower 
portion  of  clypeus  transversely  excavated  ;  antenmr  nearly  as 
long  as  tilt?  body,  moderately  robn^t,  liliform,  the  second  joint 
short,  the  third  nearly  twice  its  length,  the  fourth  and  succectiiiig 
ones  each  equal  in  length  to  t!ie  third.  Thorax  broader  iIvau. 
loiig  :  sides  btraiglit  and  nearly  pa,rallei  from  the  base  to  beyond 
the  middle,  thence  sHi^htly  rounded  and  obliquely  converging 
towards  the  apex,  the  anterior  angle  obtuse,  the  hinder  one  acuto; 
npper  surfnce  moderately  convex,  coarsely  and  strongly  punc- 
tured ;  on  the  disk  are  two  large,  slightly  raised  smooth  callo- 
sities, separated  fnnn  earh  oth'er  by  a  narrow  groove,  but  bounded 
at  tlie  base,  apex,' and  the  outer  margin  by  a  deep  irregular  sulca- 
tion  ;  surface  of  disk  more  or  less  stained  with  piceous.  Elytra 
rather  broader  than  the  thorax,  parallel  on  the  sides,  transversely 
convex,  not  excavated  below  the  basilar  space  ;  each  elytron  with 
twelve  rows  of  large,  deeply  impressed  punctures  ;  the  fourth 
interspace  at  its  base,  the  lifth  and  niiith  for  nearly  their  whole 
length,  confluent  at  their  apices,  strongly  costate ;  upper portioua 
of  the  tenth  and  eleventh  interspaces  subcostate. 

This  species  may  be  known  from  0.  punclatQ-striata  by  the 
pubescence  on  tiie  upper  surface  of  the  body,  by  the  strongly 
raised  costse  on  the  elytra,  and  by  the  piceous  colour  of  the 
head,  under  surface,  and  leg*.  The  anterior  acetabula  in  this 
insect  iu:e  entirely  closed. 

Genus  Platxxastua,  Baly. 

1.  Platyxantha  clypbata.  Elongate,  paraUeU,  dono  deplanata, 

flava,  nitida,  thorace,  mandibulis  apice  octili^que  nigris  ;  thorace 
trari>»v<T««(),  Ifvtcrihus  e  busi  ad  ultra  tnediuta  recti h.  fmullo  divergenti- 
bus,  huir  iiiu'cm  vorsus  rf>!JverL'i'ntihus ;  disco  aiodice  couvexo,  la  vi, 
utrinqii'  tovi  ii  parvii,  plus  luniusve  distincta,  impresso ;  el)ti  is  jjajai- 
lehs,  ud  iatera  cuuvexis,  dorso  deplauati&,  teuuiUir  coi^usc  puucLatJUi ; 
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mgn»,  plag*  magna  eoaimuiu»  tubquadnta,  prope  mcdittiD  poaita* 

llava.  Long.  4  lia. 
Viir.  A.  Elytris  flavis,  baai  et  ad  apicam  pioao-tinetia. 
Var.  B.  Elytris  totis  flavis. 

Mas.  Labro  leviter  iucra:tsHto,  margine  antico  hilobato ;  clyi>ei  dimidio 
antieo  tnuisvfrsim  excnvato,  nmr<?nH'  antico  medio  bidenfnto  ;  abdo- 
roinis  fiit';;mcuto  auali  tnlobato,  iobo  lutermedio  fere  plauo,  trausveraim 

qiiiulratu. 

Fern.  Labro  Dou  iucrassatOj  uiargioe  aotico  leviter  siuuato  i  clypci  di»co 
antico  non  exevnlto,  maigine  antieo  ixMrmi;  abdominia  a^mento 
anali  apiee  eittrenio  obtaao. 

JBisd.  Aiidaiiuui  lalanda. 

AnteniUD  eqniU  to  the  body  in  length,  filiform  in  both  eexea, 
rather  more  robust  in  the  the  baaftl  joint  aligbily  thickened, 
subclavnte,  the  second  very  short,  moniliform,  the  third  and  fol- 
lowing ones  each  equal  in  length  to  the  baaal  joint ;  maxiilAiy 
palpi  with  the  third  joint  obconio,  not  distinctly  thickened  in 
the  the  apical  joint  conic,  acute  lower  disk  of  the  clypeus 
in  the  ^  transversely  conoaTe,  ita  anterior  margin  anned  in  the 
middle  with  two  small  acate  teeth ;  lower  disk  in  the  $ ,  its 
anterior  border  excepted,  thickened,  its  lower  edge  unarmed. 
Thorax  more  than  half  as  broad  again  as  long ;  aides  atraight  and 
diverging  from  the  baae  to  beyond  the  middle,  tbenoe  rounded  and 
converging  towarda  the  ap<;x,the  anterior  aud  posterior  angles  each 
armed  with  an  obtuse  tooth ;  upper  surface  moderately  convex,  im« 
punctate ;  disk  impieaaed  on  each  side  with  a  small,  more  or  less 
distinct  forea.  Scutellum  large,  trigonate.  £ly tra  broader  fhan 
the  thorax,  parallel ;  upper  surface  convex  on  the  sidea,  flattened 
along  the  suture,  finely  and  irregularly  punctured ;  interspaces 
(when  seen  under  a  deep  lens)  closely  covered  with  minnte 
punctures. 

The  above  insect  differs  from  the  typical  species  in  having  the 
anteoniB  in  the  ^  entirely  filiform. 

Genus  G^Inidea,  Bali/. 

1.  Q^MDEA  c^HL' LEiPENNis^  ObloTi L:()-ovatft,  postlrc  ampliata, Tiifo- 
testacea,  nitidu,  antennia  (HHicuio  btisali  exceplu)  tiavis,  elytria  nietal- 
licu-cteruleis  i  thorace  profuude  tramversim  excavato;  elytris  ob- 
kmgis,  infra  baria  tranaveiiim  depreaai^  tenuiCer  punetatia.  Long. 
3}  tin. 

Fm»  (Sypeo  tiaasvenim  anleato. 
Mai»  Siam. 
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Atttenns  vezy  slender,  filiform,  equal  to  the  hodj  in  length, 
the  second  joint  Tery  short,  the  third  and  fourth  each  equal  in 
leogth  to  the  first ;  Iront  impressed  just  above  the  encarpsB  with 
a  deep  fovea ;  encarpe  thickened,  trigoaate ;  cljrpeas  concave, 
transTenielj  sulcate.  Thorax  nearly  twice  as  broad  as  long, 
sides  straight  and  slightly  diyergiug  from  the  base  to  beyond  the 
middle,  thence  obliquely  rounded  to  the  apex ;  anterior  angles 
slightly  produced,  obliquely  truncate,  the  hinder  ones  acute ; 
upper  sui&oe  convex,  Yety  minately  puactuied;  disk  impressed 
with  a  broad  transverse  excavatioo,  which  terminates  some 
distance  firom  the  lateral  margin,  but  is  more  deeply  excavated  at 
each  end.  Elytra  oblong,  couvex,  transversely  excavated  below 
the  basilar  space,  and  again  obsoletely  on  the  outer  disk  about 
its  middle,  the  humeral  callus  thickened ;  surface  finely  puno* 
tured. 

2.  (Eniosa  Jacob yi.    Angoste  oblongs,  poatice  paallo  amplista, 
convesa,  nign,  nitida,  labio  antennisqiie  flavit  aut  Mvia,  pectore 

abilomineque  rufo-pieeis ;  thorace  transversim  auleato,  auloo  ntrinqus 
fortiter  foveolato ;  elytris  oblongit,  infra  basin  transveniiin  e.\cavati>, 

fere  impunctatia,  rufia,  apire  plus  minusve  nigns.    Long.  4-4^  lin. 
Mas.  Clypeo  trnnsversim  concavo  ;  labro  ann)linto,  concavo ;  abdominis 

segmento  anali  tnluhato,  lobo  intormedio  ad  apieeui  levitcr  excavato. 
Fern.  Ch  |)('()  transvcrNim  Mili  ato  ;  labro  pniillo  inorHSsato. 
Var.  A.  Labro  ni^TO  aut  uigro-piceo  j  eh  tris  totis  iiigris. 
Hab.  Penang;  Malacca;  Borneo,  Sarawak;  Sumatra  {Wal- 
lace). 

Antennae  alender,  equal  to  the  body  in  length,  and  clothed  with 
erect  hairs  in  the  \S ,  rather  shorter  in  the  $ ;  clypeus  in  the 
cf  transversely  trigonate,  concave ;  labrum  in  the  same  sex 
dilated,  rather  deeply  concave ;  clypeus  in  the  $  deeply  sulcate 
transversely,  the  labrum  thickened.  Thorax  rather  more  than 
one  half  broader  than  long  ;  sides  straight  and  slightly  diverging 
from  the  base  to  beyond  the  middle,  tbence  converging  to  the 
apex ;  disk  deeply  excavated  transversely,  the  sulcation  termi- 
miLing  Fome  diatance  wilhiu  tht;  lateral  margin,  luoro  deeply 
excavated  at  each  end.  Elytra  oblong,  convex,  transversely 
excavated  below  the  ba»silfir  space,  very  minutely  punctured,  the 
punctures  only  visible  under  a  leu^. 
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3.  (Enidba  PALLiras,  Fair.  Sjfst,  J5I.  i.  p.479.— Subeloiigftta»potti€e 
vis  MnpUata»  rnfO'te«t«ce«>  aitida.  ocalit,  elytrorum  apic«,  abdomine 
I^edibuaque  posticis  (UciU  sordide  fulvis  eiceptis)  nii^;  anteitnia 
Ubroque  flavis ;  thonuse  tnuitversn,  iliaoii  aat  prufuude  transvcrstm 

sulcato,  suk'o  utrinque  magfis  fortiter  excavuto :  elytris  (jblongis, 
infra  ba«ia  leviter  traoavenim  depresais,  tcnuicer  pimctatia.  Long. 
3i  lin. 

Mas.  Facie  iiiferiore  proluiHU>  rxcavata,  clypeo  utrinque  H\nms  duabus 
eluiigatis  arniiitu ;  labro  ampUato,  trilobato,  lobis  retrorsum  spcctan- 
tibua,  dnobua  externia  compieaaia,  trigonatis,  intermedio  lineariformi ; 
abdominal  aegmento  anali  utriDqiie  enaiginato. 

Fm.  Clypeo  tranaveraim  ooneavo. 

Mah  Sumatra  (Sir  Stamford  SoJIvh). 

MazUlarj  pulpi  in  the  ^  with  the  third  joint  strongly 
thickened  and  enlarged ;  the  fourth  short,  nearly  bnried  in  the 
third ;  clypeua  in  the  d  deeply  excavated,  quadrispitiose ;  the 
upper  pair  of  spiuea  acute,  the  lower  two  iucurred,  clothed  with 
eoarae  hairs ;  Ubrum  in  the  same  sex  thickened,  its  hinder 
margin  trilobate,  the  outer  lobes  trigouate,  acute,  the  middle  one 
narrow,  obtuse ;  clypt  us  in  the  $  transrersely  sulcate ;  antenua» 
filiform  in  both  sexes.  Thorax  twice  as  broad  as  long;  sides 
straight  and  diverging  from  the  base  nearly  to  the  apex;  diak 
finely  but  remotely  punctured,  transyersely  excayated,  the  sul- 
cation  more  deeply  impressed  on  each  side,  abbreviated  before 
reaching  the  lateral  margin.   Elytra  finely  punctured. 

This  insect  in  Huold*B  Catalogue  stands  as  a  variety  uf 
Saplonm^s  tumairm. 

G«nu8  CnroBTA,  Sat^, 

1.  Crw OBTA  ocBLLATA.  Attguats  cloogats,  parallels,  ilava,  auboittda, 
oculia  nigria ;  thoraoe  quam  longo  paullu  latiore,  diaeo  trifoveokto ; 
elytiia  paratlelia,  longitudinaliter  ooatatia,  interapatita  auhaeriatim 

punctatia.    Long.  2\-2^  lin. 
Mas.  Facie  inferiore  profunde  excavata,  quadritubercuUita,  tuberotlia 

(!tuibu!>i  posticis  conicia,  duobus  auticis  cumpresaia. 

Mab,  Makcca,  Singapore  (Jf^a/^<w). 

Eyes  large,  black  ;  antenna)  very  blender,  filiform,  »Iightty 
excetding  the  body  in  length  ;  third  joint  equal  in  length  to  the 
firtit,  slightly  longer  than  thefuurth  ;  lower  lieu;e  deeply  excavated 
in  the  armed  with  four  tubercles— »two,  one  on  eaeh  aide, 
immediately  below  the  insertion  of  the  autenua,  conic,  and  two 
compressed,  placed  above  the  anterior  margin  of  the  clypeus. 
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one  oD  each  side  near  the  outer  border.  Thorax  about  one  half 
broader  than  lon^ ;  sides  straight  aod  eligbtly  diverp^ng  froni 
the  base  nearly  to  the  apex ;  anterior  angle  slightly  produced, 
obtuse,  hinder  angle  armed  with  an  obtu^^e  lateral  tooth;  upper 
surface  impressed  with  a  largo,  shallow,  trilobate  fovea,  which 
covers  nearly  the  whole  central  disk.  Elytra  parallel,  convex ; 
each  elytron  with  seyen  or  eight  distinct  longitudinal  coattt, 
their  interapacei  fioeljr  punctured. 

T  posBoss  two  specitnens  of  thia  specioB,  both  belonging  to  the 
d  fiex. 

2.  Cynori  a  Ai'icii'KNM:?.  iSulililiforuiis,  parHllnMa.  (lava,  oculis,  ely- 
trisque  a(>icc  nigris  ;  thorace  quum  longu  vi\  lauure,  disco  leviter 
trifoveolato ;  elytris  elevato-costatis,  iutcrspatiis  punctatit.  Long. 
3  lin. 

Fem,1  Antennis  longitudine  corporem  pauUo  wpoantibai;  dypeo 
cxeavmto,  eoncavo. 

Mah.  Smwtik{Wallaee), 

Narrowly  elongate,  parallel.  Head  strongly  exserted;  dypeui 
concave,  smooth;  maxillary  palpi  robust,  the  upper  two  joints 
conjointly  ovate ;  antennie  slender,  filiform,  longer  than  the  body. 
Thorax  rather  broader  than  long  ;  sides  slightly  diverging  and 
sinuate  from  the  base  to  beyond  the  middle,  thence  converging 
towards  the  apex;  upper  surface  im punctate,  impressed  with  a 
large  shallow  trifid  excavation,  which  covers  a  considerable 
portion  of  the  surfkce.  Elytra  parallel,  subcylindrical ;  each 
with  eight  or  nine  longitudinal  costo,  their  interspaces  distinctly 
punctate.  The  abdomen  in  the  only  specimen  before  me  is 
shrivelled,  so  that  I  am  unable  to  decide  with  certainty  as  to  its 
sex,  but  from  the  non- dilated  basal  joint  of  the  anterior  tarsus  I 
believe  it  to  be  a  female. 

3.  Cynorta  paciaus.  Siibfilifomis,  paralleln,  flava,  oealitelytriaqne 

apice  nijrris,  ahdominiji  apice  nigro-piceo;  thornoe  quam  longo  vix 
latiore,  disco         poue  medium  bifoveolato;  elytris  paralleiis,  leviler 
elevato-costaris.  intcrspatiis  distincte  punctatis.    Lonp:.  2h  lin. 
Mas.  C\\\Hii  (limuiio  postico  trigonato,  ilavu,  iiicilio  fovea  rotuadata 
impresso  ;  diroidio  antico  depresso,  transversiui  cuuoavo. 

Mah.  Sarawak  :  a  sinj^le  specimen  (Wallace). 

ClypeuB  witli  its  upper  halt  not  tlcprcB»ed,  trigonate,  its 
surface  plane,  impres<«ed  in  the  middle  \\i\h  a  small  rouutl  fovea; 
the  lower  half  strougly  depressed  and  separated  from  the  upper 
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portion  by  a  Hiitumi  Jiiie,  its  Rurfnco  trniisvorRoly  conenve  ; 
antcnnrr  filiform  (the  five  upper  joints  in  the  solitary  specimen 
under  exammation  broken  ofT).  Tliorax  scnreely  broader  than 
long;  sidt  8  plif^htly  diveri^iiig  and  slightly  sinuate  from  the  ha^^e 
to  beyond  the  middle,  tlieuce  rounded  and  cojiver^nn«^  towards 
the  apex  ;  upper  surface  convex,  smooth,  impunctate,  binder 
disk  inipresf*ed  on  eaeli  side  with  a  larfjje  shallow  fovea.  Elytra 
parallel,  subeylindrieal ;  eatli  with  eight  or  nine  slightly  elevated 
CostsB,  the  interspaces  di.-^tinctly  punctured. 

The  peculiar  furmation  of  the  clypeus  in  tliis  species  closely 
resembles  that  of  the  mme  segment  in  Cheiloxena.  As  the  pecu- 
liarity in  the  present  instance  iss,  however,  probably  only  sexual, 
the  removal  ot  tlie  insect  from  the  f^enns  in  which  I  hare  placed 
it  will  not  be  justified  until  the  other  sex  is  known. 

GennB  MbxroLKPTA,  ErieUon, 

This  natural  gn  up,  founded  by  Ericbson  in  1848  on  an  African 
B|iedes,  M.  paujperaia^  has  been  subsequently  divided  by  Chapnls, 
myself,  and  others  into  smaller  generic  groups,  on  characters 
derived  chiefly  from  the  open  or  closed  state  of  the  anterior 
acetabula  and  on  the  length  of  the  epipleur».  I  bare  already 
Mtated  my  reasons  for  considering  the  first  of  these  characters  to 
be  in  a  great  measure  unsatisfactory,  and  at  any  rate  one  not  to 
be  depended  on  by  which  to  divide  the  Oalerueinm  into  primary 
sections.  In  MonoUpta  (taken  as  a  whole)  the  lateral  angles  of 
the  sobbasal  lobe  of  the  prostemum  are  well  developed,  and  in 
the  great  majority  of  species  join  the  apices  of  the  epimera  to 
close  the  anterior  acetabula ;  in  some  instances,  howerer  {Lupe- 
rodes  alhoplagiatua^  <^')>  epimera  are  abbreviated  before 
reaching  the  sides  of  the  lobe,  and  consequently  the  acetabula 
remain  distinctly  open  ;  in  a  third  set  {Ochralea)  the  acetabula 
are  found  to  be  both  closed  and  widely  open  in  the  same  species, 
ereiy  intermediate  stage  occurring  between  the  two  extremes 

The  second,  of  great  value  when  well  defined  and  when  really 
terminating  at  a  given  point,  as  in  Avlaeop%ora  and  other  geners^ 

*  In  Li^^9foi(s  prawtfiis  and  L.  discrepew,  two  insects  which  differ  from  thereat 

of  tbp  (jprmn  in  tlu'ir  oblong,  net  "vnte  Ibrtu,  thf  «ir1>^-<  <">f  tlip  siibbasal  lob<»  are 
not  prcxluct'd,  tlio  lobe  itst  if  bi-iiig  mther  narrowly  wctigf -shajx-d  ur  iK>duIiform  ; 
the  epimera  are  al«u  uiuuh  abbreviated,  tearing  the  acetabula  broadly  open. 
!Ilhese  gpeeiM  ibool^  I  think,  bs  ntsiiied  in  Lttfmd^. 
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iaOs  in  the  pment  gronp  for  the  following  reason.  In  many 
species  of  Monol^ta  (including  the  typical  one)  the  elytral 
epipleura  gradually  narrows  towards  the  apex  and  extends  back- 
wards for  nearly  the  whole  length  of  the  outer  margin  of  the 
elytron ;  in  others,  the  epipleura  apparently  ends  at  or  about  the 
middle  of  the  margin ;  on  examination,  however,  it  will  be  seen 
that  it  does  not  terminate  at  that  point,  but  although  much 
narrowed  extends  to  a  greater  or  less  extent  along  the  hinder 
margin.  The  point  at  which  the  contraction  takes  place  also 
varies  greatly,  so  that  I  have  thought  it  well  to  place  all  the 
species  here  described  in  MonoUpta^ 

I.  MoNoLti  iA  ii.E.MoHHHoiDALis,  Fabv.  Syst.  El.  i.  p.  11)0:  0/iV. 
Ent.  Vi.  p.  U-l>,  t.  3.  fig.  — Anguste  ovatn,  postice  jjuutlu 
ampliata,  cunvexa,  flava  aut  rufo>tluva.  iiitida,  uutcuuiiiuiu  articulis 
intermedii*  et  apicslibus  nigris  aut  nigru-piceis )  thorace  quam  longo 
dittinete  hitiore,  coDvezo,  hevi }  elytris  convexis,  nigris,  spice  plus 
ininutTe  saaguiiieis.    Loag.  2^  lin. 

Mtt9,  Eljrtro  utroque  ante  mediuai  fovea  magna  subrotundaUiy  margine 
incrassata  mnnito. 

Hah,  Australia ;  New  Guinea,  Mysol,  Sulu  Islands. 

Antenn»  filiform,  the  third  joint  about  one  buU'  longer  than 
the  second ;  the  three  lower  joints  flayous,  the  eighth,  ninth,  and 
tenth,  together  with  the  basal  portion  of  the  eleventh,  flavous ;  the 
upper  portion  of  this  last,  together  with  the  fourth  to  the  seventh, 
black,  or  nigro-piceous.  Thorax  about  one  fourth  broader  than 
long ;  ndes  rounded,  nearly  straight  and  slightly  diverging  be- 
hind the  middle,  anterior  angle  armed  with  an  obtuse  tubercle ; 
disk  convex,  smooth..  Elytra  oval,  coutcx,  slightly  excavated 
below  the  basilar  space  in  the  $ ,  minutely  punctured ;  black, 
the  apical  portion  to  a  greater  or  luss  extent  bright  sanguiueous ; 
each  elytron  in  the  ^  is  impressed  with  a  large  rotundate-oyate 
fovea  placed  on  the  anterior  disk  about  halfway  between  the  outer 
margin  and  the  auture,  and  extending  downwards  to  a  little  below 
the  median  line*  Elytral  epipleura  extending  below  the  middle. 
Anterior  acetabula  closed. 

I  possess  two  specimens  of  this  species  (both  males)  from 
Australia,  the  ori^nal  locality  given  Dy  Fabricius  and  Olivier, 
one,  if  not  both,  having  formed  part  of  the  collection  made  during 
the  voyage  ot  the  '  Coquille.*  In  these  specimens  the  saoguiueous 
coloration  of  the  elytra  is  confined  to  the  extreme  apex,  but  in 
those  from  the  Malay  ArchipeUigo,  collected  by  Mr.  Wallace, 
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the  red  eolonr  oovert  nearlj  the  whole  hinder  disk,  in  some 
individuale  even  extonding  upwards  beyond  the  median  line. 

2.  UoNoitipTA  CuMiiioii.    Aogutte  ofata»  postiee  pevllo  ampliata^ 
oonrezAjrufo  flavst  nitida,  «Dteuii»nim  ttrdeulii  inteniudiit  ultimiqne 

apice,  tibiis  tarsisque  nigris  ;  thoMce  quam  longo  vix  dimidio  latiore, 
subcylindrico,  diwo  paullo  deplanato ;  elytris  minute  fmnctatis,  nigria, 
utriaque  macuk  ptrva  bsMli  dimidioque  pottieo  ungiuneu.  Long. 

3  lin. 

Mas.  Elytro  utroqtie  callo  subhumeralij  hoc  medio  fovea  rotundatat 

profuude  impresso.  instructo. 
ffab.  Philippine  Islands,  Manilla. 

Encar{)fo  and  lower  face  pale  flavous.  Antennaa  filiform,  the 
third  joint  twice  the  length  of  the  necond  ;  the  three  lower  ones 
rufo-flavous,  the  fourth  to  the  Hcventh  black ;  the  four  outer 
joints,  the  black  apex  of  the  apicil  one  excepted,  white.  Ttiorax 
nearly  one  half  broader  than  long ;  sides  straight  and  very 
slightly  diverging  from  the  base  to  beyond  the  middle,  thence 
slightly  converging  to  the  apex,  the  hinder  angle  acute,  the 
anterior  one  slightly  produced  into  an  obtuse  tubercle;  disk 
Nulicylindrieal,  very  minutely  punctured,  the  puncturing  only 
visible  under  a  strong  lens.  Elytra  cofivox,  not  excavated  below 
the  basilar  space,  finely  and  rather  closely  punctured.  Each 
elytron  in  the  d  with  a  large  subhumeral  callus,  in  the  centre  of 
which  is  a  round  fovea. 

The  narrow  subcvlindrical  thorax  in  both  sexes  ^vlll  at  once 
separate  tiie  present  species  from  its  allies  ;  the  cT  also  may  be  at 
once  known  by  the  small  size  and  diifereut  shape  of  the  eiytral 
fovea. 

d.  HoNOUiPTA  rovnicoLLis.    Ovata,  postke  empliata,  eoavexa, 
llsva,  niCida,  pedibus  Rifo-tealac«i»  sntenoanin  aiticulis  mtormcdiia 
nigria  $  thomee  tnusrerao^  dkni  medio  tnnaveraini  exeemto  |  dytris 
t  r  in  I  i  t  er  pundati:^  nigm,  a|»os  aai^tttneis.  Long.  3^  lin. 
Mas.  Elytro  utroque  fovea  magna  ovata^  diwo  extwno  ante  nedinm 

posita,  profuode  impresso. 
ITab.  Batchian  (Wallace)  :  a  single  specimen. 
Antenna?  filiform,  the  third  joint  nearly  one  half  longer  than  the 
second  ;  the  fourth  to  the  seventh  black,  the  rest  flavous.  Thorax 
nearly  twice  as  broad  as  long;  sides  obliquely  diTerging  trotn 
the  base  to  the  middle,  thence  rounded  and  converging  to  the  apex, 
apical  angle  produced  into  a  flattened  obtuse  tubercle;  disk 

LISS,  JOVBN. — ZOOLOOT,  TOL.  XX.  1% 
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transversely  convex,  verj  minutely  punctured,  its  middle  third 
with  a  broad  but  ehallow  transvene  depression,  which  h  rather 
more  deeply  excaTated  on  eitber  side  of  tbe  median  line.  Elytra 
convcxy  not  excayated  below  tbe  basilar  space,  minutely  but  not 
closely  pnnctured ;  outer  disk  of  each  elytron  in  the  cf  with  a 
large  ond  fovea,  which  commences  at  some  little  distance  hchw 
the  humeral  callus  and  extends  downwards  as  far  as  the  middle 
line.  Elytral  epipleursD  extending  for  a  short  distance  below  the 
middle.  Anterior  acetabul&  closed. 

4.  MoNOLEPTA  TEKMiNATA.  Gfif'r.  Vny.  de  la  Coqnille,  it.  Zool.  p.  149. 
— An^uste  ovata,  jiostice  pauUo  aaipliatH,  couvcxn,  rufo-testacea,  nitida, 
tibits  tar&isquc  ni^ria  ant  ni^ro-piceis,  antenuis  pnllide  flavis,  articulo 
ultimo  nigro;  thorace  quttin  longo  latiore,  convt.xo,  hx'Vi :  clvtris 
convexisj  tenuitcr  ponctatis;  nigris,  apice  sanguineis.  Loug.  2!,- 
SUn. 

Mat.  Elytra  utraqne  ante  median  ftvea  msgna  labovata  male  deftnils, 
exttts  kte  ted  leriter  elersto-msrgiiiats,  fiindo  leviter  exeavats,  im* 
pmao. 

Hah,  Java  (Quinn)^  Borneo,  Sumatra  {WallaeB,  Bqfiei^, 
Antennas  filiform,  the  third  joint  one  half  longer  than  the 
second;  pale  flavous;  the  terminal  and  occasionally  the  upper 
half  of  the  penultimate  joints  more  or  less  stained  with  black. 
Thorax  about  one  fourth  broader  than  long ;  sides  nearly  straight 
and  diverging  from  the  base  to  the  middle,  thence  rounded  and 
conveiging  towards  the  apex,  the  anterior  angles  thickened  and 
produced,  obtuse,  hinder  angles  acute ;  hinder  margin  obtusely 
rounded ;  disk  convex,  smooth,  impunctate*  Blytra  oval,  oonvex, 
finely  but  not  very  closely  punctured ;  on  the  anterior  disk  of  each 
elytron  in  the  ^  (the  only  sex  known  to  me)  is  a  large,  very 
shallow  and  ill-defined  excavation,  the  outer  and  hinder  edges  it 
which  are  broadly  but  slightly  thickened. 

6.  MoNOLUPTA.  Wallace  I.    Late  ovata,  poatice  paullo  anoplisCa 

convexn,  san^iinea,  nitida,  tibiis  tarsisque  piceo  tinrtis,  antenais 
pallule  tiuvis,  bnsi  flavo-te«tarei«.  articiilis  duobns  ultimis  nigria, 
abdomine  tlavo-rufo ;  thorace  riiuiin  Innp-o  latiore,  convexo,  Ikvi  ; 
elytris  convexis,  miaute  puactatia,  aigns,  apice  aangaineia.  Long. 
3-3^  lio. 

Jfot.  Bljrtra  utraqne  fovea  magna  subhumerali  profuode  excavaU, 
limbo  incnsssta  impieiso. 

Huh,  Celebes  {WnVaee), 
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Antcuna?  filiform,  nearly  equal  to  the  body  in  length  in  the  d , 
the  third  joint  nearly  twice  as  long  as  the  second ;  pale  flavous, 
the  two  lowpr  joints  flavo-teataceoaH,  tlio  two  upper  ones  bhick. 
Thorax  about  oue  third  broader  than  long;  sides  oblii^uely  di- 
verging and  obsoletely  sinuate  from  the  base  to  the  middle, 
thence  rouiulod  and  t:onverging  to  the  apex,  anterior  angle  pro- 
duc-e  l  into  an  obtuse  tubercle,  the  hinder  angle  sHi^htly  produced, 
acute  ;  disk  convex,  smooth,  impunctate.  Eiyira  convex,  very 
nunutely  punctured  ;  each  elytron  in  the  c?  with  a  large  ovate, 
deeply  excavated  fovea,  placed  ou  the  outer  disk  im  nn  Jiately  Ix  low 
the  humeral  callus  and  extending  nearly  to  the  middle,  it«  entire 
margin  stron<^ly  thickened. 

I  possess  five  speL-iinena  of  the  above  insect  collected  by 
Mr.  Wall  ICO  iu  Celebes:  the  broader  form,  together  with  the 
position  of  the  elytral  fovea,  will  at  once  separate  it  from  the 
allied  species;  the  elytral  epiplourao  are  also  less  abruj)tly  nar- 
rowed below  the  middle  than  in  the  other  similarly-coloured 
specific  forms. 

The  five  species  described  nti  ^M'  ire  usually  confounded  in 
collections  under  the  w^m^i  hitmot  i  koidaUs  ov  tfnmnata;  the 
Btructaral  ditierenccs,  however,  at  once  H<^parate  thetn. 

The  folIo\Wng  short  Table  will  assist  iu  distiuguishing  the 
species  described  above 

1,  Thorax  impressed  in  the  centre  with  a  trausverne  fovea. 

foveicoUU. 

2.  Thorax  not  transversely  sulcate. 

a.  Thorax  only  slightly  broader  than  long  . .  Cumn^iu 
aa.  Thorax  distinctly  broader  than  long. 

h.  Thorax  one  half  broader  than  long  ....  lumorrhoidaUt, 
Ih*  Thorax  one  third  biosder  than  loog. 

e.  Elytra  oblong-ovate   terminata. 

ee.  Elytra  broadly  ovate    WaUacei. 

6.  UoNOL«PTA  rwrneAUM*  Angiitte  mts,  poitiee  pmiUo  smpliata, 
eoBvezs,  nigro-pieea,  Bitida«  ca|ttte,  uitciuiti  bsm,  thorace  })cdibu8que 
anticis  pallida  flavis,  pedHms  poitieis  quatnor  piceo^fulvis ;  capitis 

vertice  fovea  rotundata  mapna  impresso  ;  thorace  transverso,  cnnvexo, 
Isvi;  elytris  tenuiter  puiictatis,  utriiique  macuhs  duabus,  una  infra 
basin,  altera  prope  apiceni,  ilavis,  oruatis.    Long.  2  ha. 

X4# 
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Var.  A.  Elytris  pallide  flavis,  ittfiiqae  limbo  fudaque  prope  Dedium 

nigro-piceis,  pedibus  fulvis. 
Var.  B.  Elytris  fere  totis  flavis. 

JETab.  Malay  Archipelago,  Batchian,  Aru  and  Sulu  lalanda 

{TTallace). 

Vertex impanctate,  impreseed  with  a  large  round  fovea;  antenn® 
three  fourths  the  length  of  the  body,  second  joint  short,  the  third 
slightly  longer*  four  or  five  lower  joints  flavous  or  fulrous,  the 
zest  nigro-piceous.  Thorax  nearly  twice  as  broad  as  lonq^;  sides 
roundedy  the  anterior  «nd  posterior  angles  produced,  subacute ; 
disk  transrersely  convex,  smooth,  impunetate.  Elytra  obloog- 
ovate,  very  slightly  dilated  posteriorly,  convex,  not  depressed 
below  the  basilar  spooe,  remotely  impressed  with  fine  punctures, 
their  interapocea  very  miuulely  punctured.  Abdominal  segments 
in  some  specimens  narrowly  edged  with  flaTOus. 

The  outer  maigins  of  the  flavous  spots  on  the  elytra  axe  illr 
definvd,  being  more  or  less  stained  with  pioeona. 

Genus  Paraulaca. 

CorpuB  oUongum,  convexum,  postice  paallo  ampBatam.   CiyMil  saaer* 
turn ;  aniennis  fiiiformibua.    Tkorat  transversus,  dorso  tiaaavenim 

sulcatus.  Elytra  convexa,  confuse  vel  subseriato-punctata ;  epi- 
pleuris  fere  aii  apicem  exteusis.  Pedes  simplices ;  fi7*»*v  npico  Hpinn 
brevi  armatis ;  nnpuiculis  appendiculati^  Prosffmum  inter  cojuu 
ek'vaturn,  bnsi  nou  lobatum;  acetai/uii^  anticis  upertis. 

Type  Piirii itfarn  {AuJacophorn)  angidicoUifs,  Motseh. 

The  above  genus  diflerH  solely  from  Fseudocophora  in  ]iaving 
appeodiculate  instead  of  bifid  claws;  occupying  the  same  rela- 
tive position  to  that  genus  that  Diacantha  does  to  Aulacoplwra. 
In  botli  p;enera  the  presternum  i«  not  lobed  at  its  bane,  and  the 
apices  of  the  epimera  are  free,  not  closing  the  acetabula. 

Genua  FsEUDOCOf  hoba,  Jacob^j  Note»  Leyd.  Mm.  Ti.  p.  69. 

The  males  of  the  present  genus  (so  far  as  they  are  yet  known) 
hare  a  deep  euturol  fovea  placed  immediately  below  the  basilar 
space  on  the  elytra  ;  this  fovea,  tlie  edges  of  which  are  thickened, 
is  armed  with  two  or  four  raised  tubercles  or  teeth  ;  tlie  number 
and  shape  of  these  teeth,  taken  in  eonjunction  with  the  form  and 
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sculpture  of  the  mediau  lobe  of  the  anal  segmeut  of  tli-  al  Hlouion, 
aflurd  good  diagnoi^tic  characters  for  the  aeparatioa  of  tiie  males 
of  the  various  Hpecles. 

8pecimen.s  of  jill  of  the  species  described  in  the  present  paper 
are  cuutaiiied  iu  my  collection.  P.  hicoJor,  Jacoby,  Proc.  ZooL 
Soc.  1887,  p  111,  rrom  Coylou,  is  unknown  to  me. 

The  follow iiig  Table  will  assist  the  student  in  working  out  the 
species  described  below. 

Tablk  L  (MaU$), 

A.  Elytral  fovea  quadridentate. 

a.  Median  lobe  of  the  trilobate  aual  segment  of  the  abdomeu 
piano. 

b.  Hinder  half  of  the  elytra  (the  outer  margin  excepted) 

rut'o-fulvous    1.  Buquetii. 

bh.  Hinder  half  of  elytra  entirely  black  ....  2.  distincta. 
aa.  Median  lube  of  anal  segmeut  of  abdomen  more  or  lesa 

coucuve. 

b.  Median  lobe  Blightly  concave  8.  Erichioni, 

bb,  Mediau  lobe  deeply  excavated. 
c.  Elytral  fovea  with  the  anterior  pair  of  teeth  bifid. 

4.  a  tub  List  a. 

ee,  Elytral  fovea  with  the  anterior  pair  of  teeth  simple. 

5.  WaUacei, 

B.  iilytj  al  fovea  bidentate. 

a.  Median  lobe  of  anal  segment  of  abdomen  plane. 

b.  Breast  and  abdomen  black  6.  uniplagiata^ 

hi).  Breaat  aiul  abdomen  flavoim   *J.  Jlaeeola. 

aa.  Median  lobe  of  anal  segmeut  concave. ...  8.  brunnea. 

Table  n.  (JSMiaZ&«). 

A.  Pygidium  entire, 
a.  Apex  of  anal  segment  of  abdomen  deeply  and  narrowly 

incised   ,   i).  pertoralit, 

aa.  Apex  of  anal  segment  narrowly  angulate-eroargiuate. 

1.  Buquetii, 

aaa.  Apex  of  anal  segment  broadly  subangulate-emargiuate. 

3.  Erichwm». 
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B.  Apical  margin  of  pygidiom  more  or  leas  deeply  emarginAte. 
a.  Apex  of  pygidium  faintly  emarginate  ....  10.  parplMa, 
aa.  Apex  of  pygidium  trifid,  the  middle  lobe  elongate^  ita 

apical  Buifaoe  tubercnlate  8.  hrunnea. 

aaa.  Apex  of  pygidium  trifid,  the  middle  lobe  only  alighily 

produced  ...  *  4.  omtfttto. 

1.  PaaiTDOCOfHOSA  Bt  ijUKTII,  Guer, 
Galeruca  Baqiietii,  Grnfr.  Voy.  Coquille,  1830,  p.  143. 
Oblongo-ovata,  pottiee  pauUo  ampliata,  oooTexa,  nifo^Ta  aat  folva, 
pectore,  abdomine  pedibuaqne  poadds  quatuor  a^ria,  antennia  pal* 

lide  flavia;  tiionice  profunde  trantrenim  ntloato;  elytria  poate 
ampliatU,  convexis,  iufra  bann  io  ?  laviter  transversim  dcpressts, 
di^incte  subMeriato-punctatis,  puDCtis  pone  nieiiiutn  niiiiua  furtiter 
impressis,  confuse  dispositia;  nifis,  baai  late  limboqua  externo 

iii^ris.    Long.  2f-3  lin. 
Mas.  Elytm  infra  basin  fovoa  iiutgna  communi,  fundo  qiuulruicntftta 
iuHtructis  i  abdomiQU  segmento  anali  thlobato,  lubu  lutermedio 
piano. 

Fenu  Abdoninia  segmento  anali  apice  rotundalo,  medio  abrnpte  augu- 

lato-emaigbato. 
Mab.  Java. 

Antenn»pale  flaTons;  eyes  prominent,  black.  Thorax  nearly 
twice  aa  bmwd  aa  long ;  aidea  nearly  atraight  and  diverging  from 
the  baae  to  beyond  the  middle,  thence  obliquely  couTerging  to  the 
apex,  anterior  angle  with  an  obtuae  oblique  tuberde ;  dtak  deeply 
aulcate  tranayeraely,  the  aulcation  uaually  entire,  rarely  inter* 
mpted  in  the  middle.  Elytra  oblong,  dilated  poateriorly,  oonvex, 
aligbtly  depreaaed  in  the  2  below  the  baailar  space,  distiactly 
anbsoriate-punctate,  the  apacea  between  the  rowa  of  puneturee 
more  or  leas  diattoctly  thickened ;  the  pimcturea  on  the  hinder 
diak  finer  and  arranged  without  order.  In  the  J  below  the 
baailar  apace  ia  a  large  common  fovea,  aurrounded  by  a  thickened 
margin,  ita  aur&oe  armed  with  two  paira  of  teeth,  the  anterior 
pair  thickened  at  the-  baae,  their  apioea  defiexed  and  poato* 
riorly  produced,  the  hinder  one  flattened,  truncate,  and  abruptly 
deflexed  towaida  the  anture ;  theae  teeth  in  aome  apedmena  are 
eoncoloroua  with  the  aurface  of  the  fovea,  in  othera  they  are 
more  or  leaa  fulvoua ;  the  anterior  pair  in  aome  inatancea  are 
obaoletety  bifid. 
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8.  Phudocophora  distincta.  Late  ovata,  poctieepanUo  ftmpliata, 
CQOTezt,  niti^  tubtiis  nigra,  pedibn*  anlicia  pieeo-fiilvit ;  rapra 
pieeo-falTi^  aiiteiiiiii  (bwi  ezcepti*}  paUide  flATis,  elytrorum  dimidb 
pCMitioo  et  (m  more)  fovea  subbMali  nigris ;  thoraee  profimde  tnnt- 
versim  sulcato ;  dytrii  anbaeriatiin  punetatia.  Loof^.  3  lio. 

Mas,  Elytris  fovea  magna  siibbaisali,  fondo  quadridentata  iiutriietia ; 
abdominis  segmento  anali  trilobato,  lobo  intcmedio  piano* 

Sab.  Borneo  ( Wallace)  :  a  single  specimen. 

AnteniMB  slender,  filiform,  three  fourths  the  length  of  the  body, 
pale  yellow,  the  two  lower  joints  piceo-rufous.  Thorax  nearly 
twice  as  broad  as  long;  sides  obliquely  diverging  and  slightly 
nniiate  from  the  base  to  beyond  the  middle,  thence  obliquely 
converging  to  the  apex  ;  disk  deeply  excsTated  trsnsTeraely  just 
behind  the  middle,  the  sulcatton  interrupted  on  the  median  line. 
Elytra  dilated  from  the  base  towards  the  apex,  the  latter  broadly 
rounded  ;  above  convex,  substriate-punctate  on  the  anterior  disk, 
irregularly  punctured  behind  the  middle ;  immediately  below  the 
basilar  apace  in  the  male  (the  only  sex  known  to  me)  is  a. 
large  common  fovea,  surrounded  by  a  thickened  margin,  its  sur- 
face armed  with  four  teeth,  the  anterior  pair  acute,  their  apicea 
slightly  deflezed,  the  hinder  pair  flattened,  truncate  and  abruptly 
deflexed  towards  the  suture. 

This  species  is  closely  allied  to  P.  Buquetii\  in  addition,, 
however,  to  its  diiEerent  coloration,  it  is  much  broader  than  that 
insect. 

3.  Psecdocophor.v  Euichso^ti, 

Pseudocopliorn  Biiqnetii,  Jopo6//,  yotes  Leyd.  Mas.  vi.  |).  f)9  (pars). 

Ovata,  pDsiicc  ainplintn,  conveva,  nigra,  nitida,  capite,  thoraee  scutello- 
que  fulvU  aut  rulu-lulvis,  autciiuis  pallitk  tlavis,  pedibus  aiUieiii 
piceis  i  thoraee  qiiam  longo  plus  dimidio  latiore,  sat  proAiuds  trans- 
vcniiD  mlcato ;  elytris  diadocls  •nbceriatim  pimeftatii,  punetb  apieeoi 
veraua  confaws,  Ibre  obaoletis ;  ilavo-fidvis»  dimidio  aatieo  apie«qpis> 
sztremo  nig;ris.   Long.  «V3|  Un. 

Mwt.  Eljtris  infra  basin  fovea  magna  eommuni  quadridentata,  den- 
tiboB  doobut  anticis  obtusis,  duobiisque  poeticia  conicia  s  abdominis- 
segmento  anali  trilobato,  lobo  intennedio  leviter  eoneavo^  apiee 
rotundato. 

Fem.  Ab(iouiinis  s^^ento  anali  apice  emargioato. 

Hab.  Sumatra. 

Antenna)  liliform,  llio  tliirJ  and  fourth  jointw  nearly  equal  in. 
length  in  both  bexes,  pale  flavous,  tlie  basal  joint  fulvoua,  the 
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three  apical  oneB  stained  with  pi<seous.  Tbodraz  more  than  one 
half  broader  than  long ;  aides  very  sliglitly  diverging  and  aauate 
from  the  base  to  beyond  the  middle,  thence  converging  towards 
the  apex,  the  hinder  angles  subat'ute,  the  anterior  ones  slightly 
produced,  obtuse ;  disk  transreraely  sulcate  immediately  behind 
the  middle,  the  sulcation  strongly  impressed  during  its  whole 
length.  Elytra  oblong,  dilated  posteriorly,  convex,  distinctly  and 
rather  strongly  punctured,  the  puncturing  nearly  obsolete  towards 
the  apex;  the  punctures  on  the  anterior  half  of  the  inner  disk 
irregularly  arranged  in  double  rows. 

The  above  species  was  confounded  by  Jaooby  with  SuguetUt 
Ouer.,  on  which  he  founded  the  genus ;  although  similar  in  colo- 
ration to  that  insect,  it  is  well  separated  by  the  structural 
characters  in  both  sexes. 

4.  PsBUDOcopBOBA.  AMBOSTA.  BHeki,  iVbv.  Jcl.  Leopol.  Carol,  xv. 
1834,  SuppL  i.  p.  272.— Oblongo-oVBta,  poitioe  piittUo  ampliata, 
conTexa,  fulva  aut  flava,  amteniiis  palUde  flam;  peelore,  sbdomiae, 
pedibus  poaticis  quntuor  clytrorumque  limbo  extemonigris ;  thorace 
transvenim  sulcato ;  elytria  subaeiiato-pimctstis*  nigro-limbatis. 
Long.  2^  lin. 

Mas.  Elytris  infra  basio  fovea  uiagna,  nitrra.  marpine  clevuta,  fundo 

quadridetiiuta,  dcntibus  duobus  anticisi  bitiUisj  abdonimis  segmeuto 

auali  trilobato,  lobu  iDtermcdio  concavo. 
Fern.  Abdominis  pygidio  spice  trifido,  lobo  iotenoedio  eloDgato 

tttbeteulo  eonieo  iostntcto;  aegmento  anali  medio  coaeavo-emsr^ 

ginsto. 

Vsr.  A,  <f .  Elytrorum  limbo  extemo  aigro  obioleto. 
Mab,  Type/Luson  (Eriehton) ;  var.  A,  Celebes  (WttHaee), 
Antenna  pale  flavous,  the  third  joint  twice  the  length  of  the 
second,  rather  longer  than  the  fourth.  Thorax  twice  as  broad  as 
long;  sides  slightly  diverging  and  ratber  strongly  sinuste  from 
the  base  to  beyond  the  middle,  thence  obliquely  converging  to 
the  apex,  the  anterior  angles  slightly  excurved;  disk  trans- 
versely sulcate,  the  sulcation  interrupted  in  the  middle  part  of 
its  course.  Elytra  similar  in  form  to  those  of  P.  BupuHi; 
their  surface  less  strongly  punctured,  the  subcostate  interspaces 
being  absent  The  males  may  be  known  by  the  anterior  pair  of 
teeth  on  the  subbasal  fovea  being  distinctly  bifid,  not  single  as  In 
the  other  species  of  the  genus ;  the  hinder  pair  are  formed  as  in 
P.  BuquHii. 
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6.  PsBUDOcopHOBA  Wallacsi.  OUoDgo-ovata,  poitiee  jmhUo 
•nplkte,  eomexM,  fulvt,  nitida,  pectoie  pedibutqne  nigii^  antcnnii 
nigro-piccU ;  tboiMse  trantrcrnin  sukato ;  eljrtrii  oblong^  pottice 
pBuUo  AmpliBtit,  convexis,  subNmUm  ptmetatit^  pitnctis  ftpicem 
versus  conAisis.    Lnnp:.  2|  lio. 

Mas.  Elytris  intrii  busiii  fovea  ma^na,  clevato-mnrginata,  fundo  quadri- 
^dfutata.  (It'iitifjiis  (luobns  ntiticis  siniplicibus  j  abdominis  S^nentO 
anali  tiiiobuio,  iobu  luteruieUio  basi  concavo-excavato. 

Mab.  Bouru  ( Wallace). 

Anteiiua?  nigro-piccous.  Thorax  nearly  twice  as  broad  as  long  ; 
sides  slightly  oonvergiiig  and  slightly  eiuuato  Irom  th©  baise  to 
far  beyond  the  middle,  thence  slightly  convergiug  to  the  apex, 
the  anterior  angle  acute ;  disk  dec])ly  sukate  traiinversely,  the 
sulcatioQ  less  deeply  excavated  on  the  median  liue.  Elytra 
convex,  Hubseriate-punctate  auterioriy,  irregularly  punctured 
behind  the  middle  ;  elytral  fovea  in  tlie  (S  (tlie  only  bcx  known  to 
tne)  quadi-identate  ;  the  anterior  pair  of  teeth  simple,  the  poaterior 
pair  compressed,  incurred. 

6.  Pbbudocophoba  umiplaoiata,  Jmobff,  Notu  Ltffim  Mu»»  vi. 
p.  214.— Oblongo-ovala,  pottiee  panllo  amplial*,  eonvexa,  ftilva, 
mtida,  pectore,  abdoninc  pedibosque  posticis  qnatuor  elytronunque 
fovea  BubbassaU  nigris,  antennis  palUde  flavis ;  tbdlice  profunda  tfau- 
versim  sulcato ;  elytris  distiacte  subaenato,  pone  medium  conAiae 
puuctatis.    Long.  L^'  .'Mm. 

Mas.  Elytris  infra  basiji  tuvea  magna  comniuui  nigra,  elcTato-marginata, 
antice  bitubcreuluta  lu^tnu  ttH;  abdummis  «>e^mento  anah  triiobato^ 
lobu  intermediu  ubluugo,  pruluude  excavato. 

Hah.  Sumatra;  Siam. 

Similar  to  F.hrunnea,  tbe  elytra  more  hi  rongly  punctured,  the 
anal  begment  of  abdumt:u  of  au  entirely  di&'erent  form. 

7.  PoBUDOcopHOBA  FLAVBOLA.  Ovata,  pof^  smpliala,  flava* 
nitida,  thorace  tranarmim  suleato ;  elytris  tenuiter  punctatis.  Long. 

2i  lia. 

Mas.  Eh-tris  infra  basin  fovea  magna  connnnni  antice  bitnberculata, 
tuberculm  obtiisi^^,  conti^^uis ;  abdominis  segmeuto  anah  trilobate^ 
lobo  intermedia  piano,  upii  e  iate  rotundato. 

Half.  Andaman  Islands. 

Antenna^  filiform  :  eves  black.  Thorax  transverse  :  sides  from 
the  base  to  far  beyond  the  middle  nearly  straight,  diverging, 
then  obliquely  converiiing  towards  the  apex:  disk  transversely 
sulcate,  nearly  impunctate.     Elytra  broadly  obloug,  dilated 
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poitenorlj,  oonTex,  impreMed  below  the  bese  in  the  ^  with  » 
laige  oommoa  foT6a»  the  enterior  margin  of  which  it  famiahed 
with  two  obtiue  tuberelM,  placed  one  on  each  autml  margin 
Immediatelj  below  the  aeateUum;  general  surface  of  eljtra 
minutely  and  lemotelj  punctured. 
The  $  of  this  species  is  unknown  to  me. 

8.  PsBonocoPROBA  BBVKNBA,  Baly,  Joum^Lum.  Soe,  rot  xz.  p.  26. 

Oblon{:^-ovRta,  postice  pnullo  nmpliata,  convexn,  fulvn,  nitida,  pec- 
tore,  abdomine  pedibusque  posticis  qualuor  ni<rris  ;  elvfrornin  Umbo 
externo  et  {in  mare)  fovea  inagim  subba^ali  niirris  ;  thoiace  profunde 
tniu:$vcrsim  sulcato;  elytria  substnato  pouu  uicUiutu  coafuse  punc- 
tatis.  Luug.  3  Ud. 
Mat.  £lytruinftabsiinfo?caiiiagnacoDniiiii,cilevata-margiuata,  antice 
bitubMrcnlata  instmeCU ;  abdominit  apioe  trilebtto,  lobo  interaiedio 
piano. 

Fern*  Pygidii  apiee  trifldo,  lobo  intermedio  deagito^  tnbeieulo  aeato 

instructo ;  segiaento  aaali  late  emaiginato. 
Sab.  Malacca;  Celebes. 

Thorax  nearly  twice  as  broad  as  long ;  sides  nearly  straight  and 
very  slightly  divergiiig  from  the  base  to  beyond  the  middle,  thence 
slightly  ooiiTerging  to  the  apex ;  dish  deeply  aulcate  tranaversely* 
tiie  sulcation  rather  less  deeply  impressed  on  the  median  line. 
Elytra  sculptured  as  in  P.  Wallacei,  di£ering  in  the  number 
of  teeth  on  the  subbasal  fovea;  in  the  present  species,  as  in  the 
preceding  two,  tbc  anterior  margin  of  the  fovea  is  armed  with 
two  obtuse  tubercles,  tbe  binder  pair  being  obsolete. 

The  male  of  tbe  present  species  differs  from  the  same  sex  of 
P.  uniph^tafa^  Jac.,  in  the  form  and  sculpturing  of  the  anal 
segment  of  the  abdomen;  in  P.  brunnea  the  median  lobe  is 
■ubquadrate  and  plane,  in  P.  uniplagiata  it  is  oblong  and  deeply 
concave.  The  coloration  of  the  insect  closely  resembles  that  of  the 
typical  form  of  P.  ambmta^  Erichs» 

FemaU'S  of  tchicJi  the  Males  are  unknown  to  me. 

9,  PsEt  noroT  riORA  pectoralis.  Ovatn,  po*;tir('  aniplintn,  coovexa, 
tluva,  intuhi.  jitrtorc  abdoinimMnn'  Imjus  upicu  excepto)  nigris; 
thornce  traiisv  l  i  so,  disco  transvi  i  ^uieato  ;  elytris  convexis,  infra 
baaUi  uuu  excavatis,  distiacle  puuctaiis,  puuctin  hic  lihc  Skubsehatim 
dinpottttiti.    Long.  2^  lin. 

Ftm.  AbdoBiiaii  i^mento  anaU  apice  profunde  eraaigiiiato. 
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Sab,  Assam:  a  single  speoimen. 

AnteniuB  fiUfomi ;  eyes  black.  Thoras  nearly  twice  as  broad 
as  long;  sides  nearly  stnigbti  diverging  from  the  base  to 
beyond  the  middle,  thenoe  obliquely  conTorging  towards  the 
apex;  disk  smooth,  nearly  impunctate^  impressed  jnst  behind 
the  middle  with  a  transrerse  groove.  Elytra  rather  strongly 
punctured* 

10.  PsBUDOcoFHOBA  TSRPLaxA.  OvBts,  postice  pstdb  amplists, 
eoDTezB,  piceo-fulva,  nitida,  metapectore,  abdomine  pedibusque 
postieis  qiMtaor  nigris,  antennit,  tibiis  tarsisque  auticis  palUde  flavis ; 
tbornce  sat  profoiide  tHUMTenim  Milcato;  elytm  tenuiter  pmictefiia. 

Fern.  Abdominis  ^yguiio  apice  leviter  auguiato-cmargiiiato  j  s^iueuto 

anali  apiee  ubtuiio,  obsolete  siauato. 
JIab.  Philippine  iHluiids. 

AiitcnnsB  yellowish  white.  Thorax  nearly  twice  as  brou  l  iia 
long;  sidea  slightly  diverging  and  eiuuutr  from  the  h.isc  to 
beyond  the  middle,  thence  converging  towards  the  apex,  the 
hinder  angle  acute,  the  anterior  slightly  produced,  obtuse  ;  upper 
surface  transversely  convex,  deeply  sulcate  transverbely  im- 
mediately behind  the  middle,  the  sulcation  riturly  as  deeply 
inipresned  in  ita  uicdian  portion  as  ou  its  fsides ;  disk  smooth, 
impressed  with  a  few  distant  punctures  ou  the  aides.  Elytra 
oblong,  slightly  dilated  posteriorly  ,  convex,  iiiieiy  but  diatmcLiy 
punctured. 

The  present  insect  closely  rcBembles  sumo  sex  of  P.  arnbunia^ 
var.  A ;  but  the  entirely  different  form  of  the  pygidium  in  the 
two  species  at  once  separates  them. 

Genus  Attla-OOPHoba,  Chew, 

The  first  six  species  here  described  have  Bimplo  antennsB  in 
both  sexes;  in  the  In^^t  eight  the  antenna*  in  tliu  males  have  the 
third  fo  the  sixth  jfMiits  compressed,  and  more  or  less  thickened 
and  dilated  ;  the  fi  h  of  this  section  appear  to  be  much  rarer  in 
collections  than  the  other  yex,  and  only  in  a  few  cases  are  known 
to  me.  Hie  followinix  Table  gives  the  differential  characters  of 
the  males  of  this  latter  group 
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I.  Vertex  and  front  uii  each  side  with  an  elevated  rid^e. 

1.  i'routal  ridge»  trausverae    8.  ^aiiiaia. 

2.  Frontal  ridges  obli(jue. 

a.  Elytra  black   7.  onentalis. 

aa.  El}  Li  a  llavoua,  with  black  markings..  11.  bipartita. 
8.  Frontal  ridges  perpendicular. 

h.  ElUra  black   9.  fron  talis. 


bb.  Ei^tra  iiavoua,  with  black  markings. .  10.  Jraudulenta. 

II.  Vertei  and  front  witlioiit  elevated  ridges. 

1.  Elytra  flavouB,  witli  black  markings. 

a.  Antenna   with    their  outer  half 

black  12.  Olkaeri. 

aa.  Antennn  flayons    13.  oceipiialtM, 

2.  Elytra  bhtck   14.  Umfifrom. 

1.  AuxACoraoBA  AHAUs,  Weber. 

Galevuca  aoali^  WAn,  OA*.  BfU,  p.  65«  1810;  Foftr.  S^H,  BL  i. 

p.  -1S2. 

SubelongsUt  poitice  pauUo  ampliata,  flava,  nitida,  thorace  trnnsveno. 
vix  pone  medium  transverslm  sulcato;  elytris  infra  basin  obsolete 

deprcsais,  tenui^"»n"e  pnnctatis,  opftois,  utrisquc  plnp;a  mairtin  Immcrali, 
ad  basin  et  ad  n.ki  u^iu m  extcriorem  ndfixa,  alteraqiie  pune  HiKlmm, 
stibrotiindata,  iiiupe  ad  luargiuem  extcnsa,  nigris  aut  CKruko-ai^^ris^ 
Loug.  liu. 

A.  "Abdominis  ano  et  marg^ne,  tibiis  tarnsque nigretceutibiu." 

B.  Pygidicsbdomine^tilmatarsisque  uigrit. 

C.  Abdomine  pjpdioque  flaw,  hoe  wepe  nigro-piceo  tincio,  tibiis 
tsniique  «t  in  B. 

Jfo*.  Abdominis  »egmento  wisli  trilobato,  lobo  intermedio  ^uadiato- 

oblongo,  diieo  leviter  concavo,  medio  elevato-vittato. 
Fern.  Alidominis  scgmenlo  snali  spice  obtnoo,  medio  obsolete  emsr- 

ginato. 

Hah,  Sumatra,  Celebes,  Sulu  Islands,  Philippines. 

Auteunse  slender,  filifurm  iu  both  sexes ;  the  third  joint  rather 
longer  than  any  of  the  following  ones.  Thorax  rather  more  than 
one  half  broader  thun  long ;  sides  nearly  straight  and  parallel, 
sometimes  slightly  diverging  from  the  base  to  the  middle,  very 
slightly  cony^fging  towards  the  apex  anteriorly ;  disk  smooth, 
impuactate,  impressed  immediatoly  behind  the  middle  with  a 


Digitized  by  Google 


AND  SPECIES  OP  OALERUCINiB. 


177 


deep  traotTene  groo?e.  Eljixft  narrowly  oblong,  slightly  dilated 
posteriorly ;  oooTez,  very  iaintly  ezcaTated  on  the  suture  below 
the  basilar  space,  opaque,  Toiy  minutely  punctozed. 

A.  tmaUft  Weber,  agrees  very  eloiely  in  general  form  with 
A»  hicohr  of  the  same  author ;  the  structural  differenees,  how- 
ever, in  the  anal  segments  of  the  abdomen  in  both  sezesj  although 
slight,  are  apparently  constant,  and  sufGident  to  separate  the  two 
insects ;  A.  analtM  is  also  smaller  than  the  other  species. 

2.  AuLACOPBOBA  WiLSONi.  Aogtute  ohlougs,  postiee  amplists, 
conveza,  nitida,  subtos  nigrs.  prothoraee  pedibiwiite  aatidt  flsvi^  hit 

plus  minusTc  pi  ceo  tfaietii;  supra  flava,  sntennis  (bau  ezeeptis)  scu- 
telloque  nigris ;  tborace  transveraim  sulcato,  sulco  fere  recto,  medio 
magis  fortiter  excavato :  elytris  tenuiter  punctatis.    Long-  lin. 
Mas.  Abdominis  seormento  aDali  trilobsfco,  lobo  intermedio  profunde 

concavo;  pygulii  tpioe  nbtnso. 
Fern.  Abdominis  segniento  anali  apice  coucavu-emarginato,  inciasune 
isargine  leviter  deflcxo. 

Uab.  Australia,  Mulboiirnc. 

Antenrj®  moderately  iubu«t,  filiform,  the  first  joint,  together 
with  the  basal  portions  of  the  second  and  third,  fulvous  :  labrum 
nigro-piceoua  ;  eyes  black.  Thorax  with  its  sides  uearly  straight 
aud  on! J  very  slightly  diverging  from  the  base  to  beyond  the 
middle,  thence  obliquely  couvcrgiug  towarda  the  apex ;  disk 
transversely  sulcate,  the  sulcation  straight,  rather  more  deeply 
excavated  in  the  middle.  Elytra  oblong,  dilated  i)osteriorly, 
convex,  obsoletely  depressed  below  the  basilar  apace,  the  latter 
Buuietimes  obsoletely  thickened;  the  surface  minutely  punc- 
tured. 

In  addition  to  other  structural  differenecs,  the  sculpturing  of 
the  thurai^will  distinguish  the  above  insect  from  A.  ni^roacutalaf 
which  species  it  closely  resembles  in  coloration. 

3.  AuLACOPUORA  Pkrroudi.  Elon}i;ato-oblonga.  postice  pauUo  am- 
pliatB,  convexa,  flava,  nitida,  antcniiis  (basi  exceptis),  pccturc  abdomi- 
neque  uigris,  tibiis  tarsisque  uigro-piceis  ;  thomce  transversim  sulcato, 
sulco  medio  fere  obsolete;  elytris  infra  basia  leviter  excavatisj 
tenuiter  led  distincte  pomsCstis.  Long.  4  hn. 

tern.  Ahdoninis  teginento  snsU  rotnndato,  otrtnqse  iimtato. 

.Had.  New  Caledonia. 

Eyes  and  antenn»  hlack,  the  latter  with  the  two  lower  joints 
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flsrotis.  Thorax  twice  as  broad  as  long ;  sides  diverging  and 
slightly  sinuate  from  the  baae  to  bejond  the  middle^  thence 
rounded  and  convergiDg  to  the  apex ;  lateral  margin  strongly 
reflexed;  disk  transversely  sulcate,  the  sulcation  strongly 
excavated  on  each  side,  nearly  obsolete  on  the  middle  disk. 
Elytra  narrowly  oblong,  slightly  dilated  posteriorly,  slightly 
but  distinctly  excavated  below  the  basilar  apace,  finely  punc- 
tured. 

I  only  know  a  single  specimen  (a  $ ) ;  it  is  at  once  to  be 
known  from  its  alliea  by  the  interrupted  sulcation  on  the  thorax. 
Ibis  species  is  the  one  to  which,  in  a  note  to  the  second  Table  in 
my  former  paper  on  Aulaeophora,  I  have  alluded  to  BBj^uttrigy 
Ferroud;  that  species  belongs  (as  I  have  subsequently  ascertained) 
to  the  genus  Monolepta, 

m 

4.  Atlacophoba  argyrogastbr,  MontroHZ.  Ann.  Soc.  Ent.  France, 
18U1,  p.  2i/9. — Angnstc  oblonga,  postice  paullo  ampliata,  con^cxa, 
aordide  flava,  subnitida;  ore,  aatenutu  (basi  tixceptis)  corporequc  uiic- 
riore  (^)€(iibu8  anticis  onoque  excepds)  nigris  aut  nigro-piceis,  abdu- 
mine  sparse  argenteo-sericeo ;  thorace  sat  profuiuic  traasver&im 
salcato  i  elytris  subopacis,  tenuiter  ponctatis.  Long.  3^  lin. 

Mat,  Abdominis  s^mento  anaU  trilobato,  lobo  tatormedio  profunde 
eoncsTo ;  py^dii  apiee  extrerao  obtnao. 

Fern,  Abdominis  tegmentoansli  Iste  eoneaTO-cmaiginato;  pygidii  apke 
aeato. 

Sab,  New  Caledonia. 

Antenna  filiform,  basal  joint  in  the  d  slightly  thickened  and 
compressed,  clavate ;  the  third,  fourth,  and  fifth  nearly  equal  in 
length  in  botb  sexes.  Thorax  neariy  twice  as  broad  as  long; 
aides  nearly  parallel  and  slightly  sinuate  from  the  base  to  beyond 
the  middle^  tbenoe  rounded  and  converging  towards  the  apex ; 
upper  suiface  very  minutely  punctured,  the  puneturing  coarser 
on  tiie  sides;  disk  impressed  across  the  middle  with  a  deep 
transverse  sulcation,  which  in  the  <f  is  broader  and  more  deeply 
excavated  in  the  middle,  the  anterior  margin  of  the  dilated  por- 
tion being  thickened  and  obsoletely  bituberculate;  in  the  $ 
the  anterior  margin  of  the  sulcation  (which  is  of  nearly  equal 
depth  and  breadth  throughout)  ia  not  thickened  nor  tuberculate. 
Blytn  oblong,  not  diatinctly  excavated  below  the  basilar  space, 
minutely  punctured. 

The  peculiar  sculpture  of  the  thorax  in  the  <f  and  the  acute 
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apex  of  the  pygidium  and  sculpture  of  the  anal  segment  of  the 
abdomen  in  the  $ ,  oonjoiotlf  with  the  coloration  of  the  under 
surfitoeb  will  separate  this  apeeiea  from  ite  eongeners. 

5.  AuLAcoPHORA  AOSTRO-CALEDOMCA,  Montrouz.  Ann.  Soc.  Ent, 
France,  18()1,  p.  — Subelong;ata,  postice  pauUo  ampliata,  con- 
▼eza>  flftva,  nitida,  verticU  maculU  duabus,  pectore  abUomineque 
nigrit,  hoe  bim  et  ad  lateta  pallkle  piceo ;  thoraoe  tranavenim  ml- 
eato,  nileo  fere  reeto  |  djrtria  nitidii,  utnsque  plagis  magnie  daabua, 
mia  baeali  ad  autnram  abbremta,  altera  pome  uedinm  pontis^ 
nigris.   Long.  2|-3  Un. 

Mas.  Autenni^  fiUformibas,  robustis;  abdomintt  aegpento  aoaU  tii* 
lobato,  lobo  iDt«rmedio  oblongo,  profunde  concavo. 

Fern.  Abilominin  ^^ec^mcnto  aoali  lateribna  rectia»  obliqoe  oonreq^enti- 
l)us,  a|)ice  extremo  obtuso. 

Sab.  ^'ev\-  Caledonia,  Balado. 

Vertex  witli  two  \&r<^e  blaek  patches,  separated  in  the  middle 
by  a  narrow  ilavous  line  ;  anteniiic  filiform  in  both  soxea,  more 
robust  in  the  cf  than  in  the  other  sex,  the  joints  elightly  stained 
witli  picemia.  Thorax  more  than  one  half  broader  than  lonu; ;  its 
sides  sinuate  and  slij^htly  divergini,'  fi-oni  the  base  to  the  middle, 
sliuhtly  produced  immediately  before  the  latter,  thence  rounded 
and  converging  to  the  apex  ;  disk  impressed  across  the  middle 
■with  a  deep  trausrerse  groove.  Elytra  obloug,  very  slightly 
dilated  posteriorly,  minutely  punctured. 

This  gpeciea  closely  resembles  A.  occipitalis  in  the  coloration 
of  its  head  and  underside  ;  the  antenn.'p,  however,  of  the  cf  of 
austrO'Caledonica  nre  simple,  not  dilated  as  described  by  Mr. 
Jacohy  (Annal.  del  Mus.  Civic.  Stor.  Nat.  Gen.  1S86,  vol.  iv. 
p.  53) ;  the  male  assigned  by  him  to  the  present  insect  belongs 
to  another  species  nearly  allied  to,  if  not  identical  with, 
A.  occipitalis.  I  posaeas  both  aexea  of  amtra^ealedomca  from 
2few|Caiedonia. 

6.  AuLACupuoRA  Lbwibii,  BaliffJoum.  Linn.  Soc.  vol.  xx.  p.  24.— 
Jtf(ii«.|Aiitenmarobaeftia,  ad  apicenip^ulloattemiatis»  abdoauiie  nigro 
ant  |ri«eo-uigro,  apiee  aitreoio  pu!eo*fiiho ;  segmento  aiiali  tiilobatOy 
lobo  intermedio  knigitnduialiter  aideato. 

Fern.  Abdominis  aegmento  aaaU  apiee  utrinqjoa  Mtet  ainnato. 

Var.  A.  Coipon  aobtaa  toto  glabvo. 

Ai.  India  and  China  (lype  and  w.  A) ;  Halaj  Arehipelagp 
(▼ar.  A). 


Digitized  by  Google 


180 


MR.  J.  B.  BA.LY  ON  SOICE  OEVIBA. 


The  BpecundQ  firom  which  I  originally  drew  up  the  diagnostt 
of  thiB  speeies  (a  $)  had  been  oarded,  and  the  apex  of  the 
abdomen  was  so  obscared  bj  gum  that  I  described  it  as 
entire ;  since  then  I  hare  had  the  opportunity  of  eiaraitiiii<;  manr 
specimenB  of  both  sexes,  and  find  that  the  apex  of  the  female 
anal  segment  is  distinctly,  although  slightly,  sinuate  on  each 
side. 

7.  AuLAcopBORA  OR1KNTAI.1S,  Homtt  Sckf^.  Btrt.  Om.  Tiii. 
1786, !».  5,  t.  1.  fig.  3.— .inguste  oblongs,  pottice  paullo  ampltita, 
eonvejn,  rufo-fulvs,  nitUla,  sntenatt  flavin,  oculis  elytrisque  nigris  ; 

thorace  transverso,  divco  trnniiversim  sulcato,  elytris  convexis,  infra 
basin  leviter  tnuMvenim  depreuis,  tenuiUr  punctatis.  Long. 

3  lin. 

Mas.  Capitis  vertice  utrinque  ereta  elevata,  oblique  posita,  lastmeto  ; 
uuteuuarum  articiiUs  tertio,  quarto  quintoque  incrassatis,  difformi- 
bus;  abdoininii  segmeiito  saili  lobo  liitermedio  oblongo-quadrsto, 
plsiio  sut  leviter  eonescro. 

Vsr.     d* .  Antsnnis,  tilniB  tsrsisque  nigio-pcm. 

Mab*  Java,  New  G-uinea,  Dorey,  Coram,  Gilolo ;  w.  A,  New 
Guinea  (  Wallaee). 

Vertex  in  the  d  with  an  elevated  ridge,  placed  obliquely  on 
each  side  just  above  the  eye  and  running  inwards  to  nearly 
meet  its  fellow  in  the  median  line ;  antenna  in  the  ^  with  the 
basal  joint  thickened,  slightly  curved,  clavate,  its  outer  edge  sub* 
earinate ;  second  joint  small,  the  third  thickened  and  subdavate, 
its  apex  truncate ;  the  fourth  and  fifth  also  tbidiened,  dilated 
laterally,  subtrtgooate,  each  shorter  than  the  third ;  the  apex  of 
the  fourth  obliquely  truncate,  its  anterior  and  outer  angle 
produced,  acute  or  subacute}  the  fifth  with  its  outer  sur* 
face  deeply  concave,  the  anterior  angles  of  the  concavity 
acute.  Thorax  nearly  twice  aa  broad  as  long;  sides  nearly 
straight  and  parallel  from  the  base  to  beyond  the  middle; 
upper  surface  transversely  sulcste  immediately  behind  the 
middle,  rather  coarsely  punctured  on  the  sides  in  front.  Elytra 
Bli<;htly  convex,  faintly  depressed  below  the  basilar  space,  finely 
punctured. 

8.  AULACOPHOBA  PALLiATA,  Sckailtrt  Abhandl.  Hall.  Ges.  i.  17B3» 
p.  279  J  Fa6r.  Mont,  i.  1787,  p.  87;  Oiio,  Bni.  vi.  p.  625,  t.  2. 
fig.  25, 0-6. — Angutte  oblongn,  postiee  amplista,  convcxa,  fnlvo-rafs. 
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nitida,  elyCrit  ntgrie ;  thorwe  trtmvcrnin  tuletto,  ad  latem  |niiict«to. 
Lonjr.  3^  lin. 

Mui.  CSifntit  vertice  utrinqiie  cieta  craua  transversa  initrueto ;  anteii* 
naratn  artietiUs  teitio,  quarto  quintoque  ampliatis,  diffbrniibus ;  abdi** 
minis  segmeato  anali  lobo  iotermedio  qiiadratoH»blongo»  leviter 

foucavo. 

Hab.  India ;  Malay  Arcliipclai^o. 

Front  on  each  side  in  the  <J  with  a  stronpjly  thickened  trrins- 
Terso  ridpe ;  antennai!  in  the  same  sex  witli  the  basal  joint 
thickened,  slightly  curved,  the  second  very  auiall,  the  third  and 
two  following  ones  thickened  and  laterally  dilated,  the  tiiird 
slightly  longer  than  broad,  trigonate,  its  outer  and  upper  aiic^le 
slightly  produced,  acute,  the  fourth  very  j<lii^!itly  shorter  than 
the  third,  quadrangular,  its  upper  and  outor  nria;le  broadly  and 
obliquely  truncate;  the  fifth  shorter  than  either  of  the  preceding 
two,  8ubf  ri^onate,  it?<  outer  surface  longitudinally  concave,  the 
outer  and  upper  angle  of  the  concavity  bidentate.  Thorax  nearly 
twice  as  broad  as  long;  sides  nearly  straight  and  parallel  from 
the  bnse  to  beyond  the  middle,  thence  obliquely  converj^ing 
towards  the  apex ;  disk  transversely  sulcate  just  ])t'lo\v  the 
middle,  coarsely  punctured  on  the  sides  in  front.  Elytra  oblong, 
slightly  dilated  posteriorly ;  convex,  sUghtly  imprea^ied  below 
tbe  basilar  space,  tiuely  punctured. 

9.  AuLACOPHORA  PRONTALTS.  Anguste  oblonga,  postice  paulln  am* 
pliata,  flavo-fnlva.  nitida,  antenuis  paUide  flavis,  elytris  nigris ;  tho- 
racc  transversim  sulofito,  remote  pnnctnto,  jnnictis  ad  latere  8ubrrel)rc. 
ilispositis ;  t^lytris  infra  basin  transverstm  excavatis,  tenuiter  puuc- 
tatis.    Lung.  2^  lin. 

Mas*  Capitia  ftonte  bwolealo,  ntrinque  inter  fulenm  et  ocuIuid  taber- 
colo  oblongo,  dono  eompiciao  et  intua  ciinrato,  instnido;  aslenna- 
rum  afdculti  tertio*  qvarCo  quintoque  ampliaCit;  abdeminit  teg- 
mento  anali  trilobato,  lobo  iotermedio  quadmto-obloiigD,  lenter 
eoncavo. 

Mah*  Borneo,  Samwak  {Wallaee). 

Jront  and  vertex  longitudinally  biaulcate ;  placed  longitudi- 
nally on  eacli  aide  between  the  aiilcatioii  and  the  eye  is  an 
oblong  protuberance,  the  upper  edge  of  which  is  oompreased  and 
incurred  s  front  separated  from  tlfe  encarpehy  a  deep  transrerae 
groove;  antenna  in  the  S  with  the  basal  joint  thickened,  slightly 
earvedy  its  lower  surface  deeply  emarginate,  the  third  and  two 

UVV,  JOUaV. — SOOLOOT,  TOL.  n.  '  15 


Digitized  by  Google 


182 


MR.  J.  ^.  BA.LY  OS  bOMK  GEN'KB.i 


following  jointe  thickened  and  dilated,  trigonate,  the  third 
nearly  twioe  as  bioad  as  long,  its  ooter  edge  »tronglj  com- 
preseed,  carinate,  the  fourth  and  fifth  nearly  equal  in  length, 
each  rather  shorter  than  the  third,  the  upper  and  outer  angle 
of  the  fifth  emarginate,  bidentate.  Thorax  rather  more  than 
one  half  broader  than  long ;  Bides  nearly  straight  from  the  base 
to  the  middle,  thence  slightly  rounded  and  converging  towards 
the  apex;  disk  transvemely  sulcate  immediately  behind  the 
middle,  very  distantly  and  minutely  punctured,  the  puncturing 
rather  doser  on  the  sides.  Elytra  oblong,  dilated  posteriorly, 
convex,  transversely  excavated  below  the  basiUr  apace,  finely 
punctured. 

The  three  similarly  coloured  species  described  above  are  readily 
separated  in  the  male  sex  by  the  position  and  form  of  the  frontal 
tubercles.  The  females  are  not  kuown  to  me. 

10.  AuLACOPHORA  PRAuouLBNTA,  JoooAy,  AfuuL  dd  Muteo  Cis. 
di  Siaria  Notvr,  dt  Qmooa,  vol.  iv.  p.  53  (1886).— Anguste  obloDga, 
postiee  tmpUftta,  convexa,  flava,  nitida,  antonnis  extronum  inliiBcatit ; 
oculis.  nu  tnsterno  elytrisque  nigris,  his  fascia  lata  props  medium 

flava.  Lon{^.  3  lin. 
Mas.  Capitis  fronte,  titrinque  prope  ociilnm  tubiTcnlo  oM'jtil'o  niajrno, 
longitudinalitcr  posito,  instnicto  ;  antennarum  artifiilis  tcrtio,  qnnrto 
quiutoquc  ampHatis,  tri<ronntis ;  nMominis  scgmeuto  auali  tnujhato, 
lobo  iutermedio  oblongo-quadrato,  apice  tilobato,  disco  leviter  lungi- 
tndinaliter  concavo. 

Jlab.  >J^L'w  Guinea. 

Front  on  each  side  in  the  S  with  a  Btronply  raised  oblong 
tubercle,  placed  longitudinally  close  to  the  inner  margin  of  the 
eye,  apex  of  the  tuberosity  torulose,  slightly  incurved  ;  antennie 
in  the  same  sex  with  the  basal  joint  thickened,  its  outer  edge 
concave-emnrginate ;  the  third  and  two  following  joints  dilated, 
trigonate,  the  third  and  fifth  equal  in  length  and  breadth,  the 
fourth  longer  than  either  of  the  two  otl)t!r^,  but  less  broadly 
dilated;  in  the  specimen  before  me,  sent  by  Mr.  Jacoby,  the 
outer  half  of  the  antennte  is  stained  with  fuscous  (the  author 
describes  these  organs  as  entirely  flavous)*.    Thorax  nearly 

*  The  2  ot  tiiis  insect  is  uiikiiuwn  to  me,  the  specimeu  sent  by  Mr.  Jaoofay 
as  belongiug  to  that  sex  proring  to  be  tiie  of  a  aiiniUriy  odoured  species 
having  simple  antennsft. 
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twice  M  broad  u  loog;  sides  nearly  straiglit  and  slightly  di- 
Tcrging  from  the  base  to  bejond  the  middle,  thenoe  rounded  and 
cooverging  towards  the  apex ;  disk  impressed  just  behind  the 
middle  with  a  transverse  eulcatton ;  surface  finely  and  remotely 
punctured,  the  punctures  more  crowded  on  the  sides  in  frout. 
Elytra  convex,  faintly  excavated  on  the  suture  below  the  basilar 
space,  finely  punctured. 

11.  AuLACOPHORA  BtPAETlTA.  Aoguats  oblongo-ovsti^  postioe 
psuUo  ampltstt,  convexs,  flsva,  subnitids,  veitice,  oculi*,  thonm 
dimidio  sntico,  metapectore  abdomineque  nigrit;  tboraee  tnmsvernm 
sulcato,  mico  medio  minus  furtiter  impresHU,  disco  iatenlum  ante 
baiiiti  ttscaalM  parvit  male  deHnitis  ni|>ro-pireis,  instructo ;  elytria 
ohlon^in.  )>05fiop  pnnll(»  nin|)li!itis,  subcrebre  punctatis,  obsolete  longi- 
tiuIitialitiL-t-  8uk-:itis :  ui risque  plagin  duabus  inagim»  uua  ba&ali,  uoaque 
vix  poae  iiuMluun,  tiigris.    Long.  3  lin. 

Mas.  Capitis  vortice  ntrinque  creta  oltliijue  posita  iustructo ;  an- 
tennnrum  artieulis  tertiu,  quarto  quintuque  cuiupressis,  triangularitcr 
dilatatia;  abdomink  ai^;mettto  amii  trilobato,  lobo  iatennedb  eoa- 
cavo. 

Fm.  Antennii  aimplictbtts;  abdominia  scgmento  aoali  apice  obtuao. 
Tar.  A,  $.  Capite  toto  ilavo,  tboraee  utrinque  ante  medium 
pla^  magna  nigra  iastraeto;  dytroram  plaga  infra  medium  ob- 

Roleta. 

Sab*  Flores  ;  Sarawak  {WaUaee),   Yar.  A,  Java. 

Clypeus  in  the  ^  with  a  narrow,  rather  strongly  raiscil  longi- 
tudinai  ridge ;  front  just  above  the  encarpiB  with  a  deeply  im* 
pressed  fovea ;  obliquely  placed  on  each  side  just  witbiu  the 
eye  is  a  broad  slightly  raised  elongated  ridge ;  eyes  in  the  6 
largei  prominent.  Antennae  with  the  third  and  following  two 
joints  compressed,  triangularly  dilated,  the  tbird  less  broadly  so 
than  the  two  others;  third  and  fourth  equal  in  length,  the 
fifth  rather  shorter.  Thorax  transverse ;  sides  slightly  diverging 
and  sinuate  from  the  base  to  beyond  the  middle,  thence  ob* 
liquely  rounded  and  converging  to  tbe  apex  ;  upper  surface 
minutely  punctured,  impressed  immediately  behind  the  middle 
with  a  deep  transverse  groove.  Elytra  oblong,  slightly  dilated 
towards  the  apex ;  convex,  distinctly  and  ratber  closely  punc- 
tured ;  disk  of  each  elytron  with  five  or  six  fiiint  longitudinal 
suloations. 


Digitized  by  Google 


184 


MR.  J.  a.  BM.i  UN  HOMK  (iENEKA 


12.  AUL^COFHORA.  OlITIBRI. 
Gftlernca  aiwlw,  Olw.  JSiU,  vi. 

ObloDgo-ovata,  coiivexii»  ilava,  nitida,  UbrOy  aotennia  (basi  exce]>iis), 

meiorteniOi  abilominU  apice,  tibiis  tar^isqtie  nifrro-pictis  ant  lugris  j 
thorace  qnam  lon^ro  fere  iluplo  Intiore,  tiansversiiu  sulcata,  sulco 
medio  tnimis  foititcr  imprcsso  ;  cK  tm  teouiter  pnnctatis,  utrisque 
plaga  magna  basali,  ail  suturuui  abbrevmta,  altera  jionL-  medium,  ad 
marginem  pkriunqnu  adfixa,  apictque  itigris.  Long.  3  3^  lin. 
Mas.  Anttnnaruiu  articulis  tertio,  quarto  quintoque  incranatM;  abdo- 
minu  segmento  anali  trilobato,  lobo  intermedio  longitudinatiter 
lulcato. 

Fm,  Anteiuiia  lltifonnibua;  abdominis  ae^ento  anali  a|iioe  ro- 
tnndato. 

St^,  Australia  Hunter's  Stiver,  EocUiamptoD»  Faroo  Biver. 

Pront  impxesaed  imniediatolj  above  the  encarps  with  a  sniall 
fovea ;  anteniiA  robuat,  the  third,  fourth,  and  fifth  joints  in  the 
thickened,  the  third  nearly  twice  aalong  as  broad,  obconic,  the 
fourth  and  fifth  eaeh  shorter  than  the  third,  laterally  dilated,  tri- 
gonate ;  antenon  in  the  $  siiople,  filiform ;  the  five  lower 
joints  in  the  d ,  the  three  or  four  basal  ones  in  the  $ ,  flaTous  or 
fulvous,  more  or  less  stained  with  piceous,  the  remaining  jointa 
in  each  sex  nigro-piceons  or  black.  Thozaz  nearly  twice  as 
broad  as  long ;  sides  slightly  diverging  and  slightly  sinuate  from 
the  base  to  just  beyond  the  middle,  thence  rounded  and  con- 
verging to  the  apex ;  upper  surface  remotely  and  minutely  punc- 
tured, transversely  sulcate  immediately  behind  the  middle,  the 
sulcation  rather  leas  deeply  impzessed  on  the  middle  disk. 
Elytra  oblong,  slightly  dilated  posteriorly,  convex,  n)iuutely 
punctured,  the  basilar  space  obsoletely  thickened.  Tibi«  and 
tarsi  black,  the  bssal  portion  of  the  former  sometimes  flavoti^. 

This  species  usually  stands  in  collections  as  A.  analis,  AVeber; 
it  is  very  constant  in  pattern  and  cobration,  and  diifers  from  the 
author's  description  of  analit  in  the  dark  antennae,  in  the  black 
apices  of  the  elytra,  and  in  the  similarly  coloured  mesostemum. 
Its  locality  is  also  entirely  difierent,  all  the  spedmena  that  I  have 
seen  having  been  brought  &om  Australia ;  whereas  Weber  gives 
Sumatra  as  the  habitat  of  his  insect. 

13.  AuLACOFiioRA  OCCIPITALIS.  Subclongata,  postice  pftullo  am- 
pliata,  coiivexa,  flava,  nitida,  o(  uUs,  veilieift  plagi*  duabus,  pectore 
abdomineque  nigris;  thorace  pro|)e  medium  tranivenim  >uleato; 
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elytris  infra  basio  leriteff  tran&versim  exeavatit,  tttritque  plaga  basali 
•abquadrata,  ad  sutitram  et  ad  inarginem  abbreyiata  alteraque  pone 

roedium  subrotundata,  nigria.    Long.  3  lio. 

Mis.  Antennfiruni  tirticnlin  tertlo,  quarto  qMititoqiu'  oompressis  rt  dita- 
tatis ;  abiioniiiiis  segmeuto  auaii  trilobatu^  lubo  iutermedio  obluugo^ 
profuade  cuucuvu. 

Hab.  New  Guinea,  Dorey ;  Buuru  (JVallnce). 

Vertex  with  two  large  black  patches,  (Jivided  in  the  median  line 
by  a  flavous  line  ;  untennm  with  the  third,  fourth,  and  fifth  joints 
compressed  and  dilated  in  the  c^;  the  third  twice  long  as 
broad,  narrowly  cuneiform,  the  fourth  shorter  and  more  strongly 
diluted  than  the  third,  trigonnte,  its  antero-extern:d  angle  pro- 
duced, very  acute  ;  the  tlfth  still  shorter  than  the  fourth,  subtri- 
gonate.  Thorax  about  one  half  as  broad  again  as  long;  ^*ille8 
sinuate,  yiibparallel,  slightly  produced  just  beyoud  the  middle, 
thence  obliciuel}^  converging  towards  the  apex  ;  disk  impressed 
across  the  middle  with  a  deep  snlcatioQ.  Elytra  faintly  excavated 
below  the  basilar  space,  niiidous. 

The  <i  A.  occipiialis  difEers  from  the  same  sex  of  vl.y)vf«- 
dulenfa,  Jac,  in  the  absence  of  the  front-i!  tubercles,  and  in 
the  different  length  and  shape  of  the  dilated  joints  of  the 
antennfp,  also  in  the  black  patches  on  the  vertex,  and  in  the 
black  breast  and  abdomen.  The  females  o£  both  speciea  are 
uiijuiowu  to  me. 

14.  AuLACOFHOHA  LAViFRONs.   Anguste  obloDga,  postioe ampliati^ 

rufo-Hdva,  nitida,  antennis  flavis,  fibiis  (basi  exceptis)  tarsisqiie  pieeis 
aut  nigru- p  cfis,  elytris  tcnuitt  r  |mnctatis,  iiij^ris;  tliorace  vix  pone 
medium  truusvt-niiiu  ikulcato,  .sulco  prufunde  impresso,  pauUo  iuira 
marginein  latcralem  abbreviuto.    Long.  '6  lin. 

Mas.  Capitis  vertice  noa  tuberculato ;  auteniuuruiii  articulis  tertio,  quarto 
qiuntoqne  inmatttb  et  ampliatia,  diffbrraibtis. 

BoL  Antennii  filiformibtts,  abdomimt  tegmento  anali  apiee  obtiue 
troncato. 

Var.  A,  Tibiia  tanitqiw  rufo-fiilvis. 
Sab»  Java;  Singapore  (JFdllaee)* 

Vertex  and  front  smootb»  not  tubercnlate,  the  latter  impreased 
juBt  above  the  encarp»  with  a  deep  fovea;  antenoAB  in  the  <f  with 
tbe  basal  joint  sligbtlj  thickened,  aubclavate,  the  third  joint  slightly 
thickened,  obconic ;  the  fourth  equal  in  length  to  the  preceding 
one,  rather  strongly  thickened,  slightly  compressed,  noduliform, 
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the  fifth  shorter  than  either  of  the  preceding  two,  broader  thau 
long,  trigonate,  its  antero-external  oDgle  sh'ghtly  produced, 
acute.  Thorax  more  than  cue  half  as  broad  again  as  long;  sides 
nearly  straight  and  diverging  from  the  banc  to  beyond  the 
middle,  thence  obliquely  converging  townrtU  tlio  apex  ;  disk 
deeply  tnuisversely  suleate  immediately  behind  the  middle,  the 
sulcation  more  deeply  i  id  pressed  ou  each  side,  abbreviated  just 
within  the  lateral  margin;  surface  very  fiuely  and  remotely 
j)unctured,  the  punctures  more  crowded  on  the  sides  in  front. 
Elytra  oblong,  dilated  posteriorly ;  convex,  transversely  excavated 
below  the  basilar  space,  finely  punctured. 

The  abdomen  of  the  in  the  only  specimen  known  to  me  is 
not  fully  developed ;  I  am  therefore  unable  to  give  the  form  of 
the  median  lobe  of  the  anal  segment  of  the  abdomen. 

Genus  LsfTOXENA. 

Gm'jHtf  anguatum,  elongatum,  convexum.  Ccput  exsertum ;  attfawur 
filiformibtts,  extrortum  leviter  inaiMatis  et  paullo  compressis; 
oeulis  tDtegri«;  p^^j^  maaUanbvM  ovatis,  artiealo  ultimo  acute. 
TAoros  transversus,  tnuuversiin  convexus.  Efytra  subcylindrica; 
epipkuris  a  bosi  ad  ati;i:ulum  postieuin  exteusis.  Pedet  robusti; 
tibiit  inermibus ;  uttgiticulis  bitidis,  dente  intemo  brcviore  ;  femoribus 
tihiisque  posticis  in  J  inenwsatis;  tar^s  posticis  urtlculo  b  isali  ad 
duos  sequeutcs  fere  :rqtiiloii;jo.  Prostcrnitm  hsisi  uou  lobatuiu  ; 
acetabulis  AnUc\&  fi  re  cluuKiii,  epiraeris  m^cii  cum  antepectoris  mar- 

•  giue  postico  iiitinie  coanexis. 

Leptoxena  is  iillitd  to  Galerucdla,  but  may  be  separated  from 
that  genus  by  Uh  narrower  form,  lliickened  hinder  le^^  in 
the  ,  and  by  the  anterior  epiniera  being  ciuitinuous  witli  the 
hinder  border  of  the  antepectus  for  their  whole  length,  whereas 
in  Oalerucella  their  apices  are  free. 

Lkptoxena  eximka.  Ancuste  elongata,  parallela,  transversim  con- 
vexa,  fiisco-fulva,  Mil)niti»lu,  thoracis  punctis  duobus,  antemiis  [hns'i 
exceptis)  ahiloiniiu'cjue  uigris ;  thoiacc  transvcrso,  Interibtis  late  rotun- 
duiis,  uutice  siuuutiii ;  disco  uitido,  leviter  truusversiiu  cuuvcxo, 
utrinquc  l^ter  excavate ;  elytris  fere  parallelis,  subcylindricis,  infra 
basin  non  excsvatis,  fortiter  et  irregulariter  punctatis,  vittb  non- 
ttulli^  leviter  elevatit  instnictis,  interstitiis  rettculatis.  Long. 
6  lin. 
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Mas.  Abdominis  segmento  anali  spire  angulatiin  iociso;  femorilnit 

tibiisque  posticia  inmaaatii,  his  eztronum  anteapioem  sinuatis. 
Fern.  Abdomiots  Begmento  aiwli  ist^io;  pedibus  poatiris  non  in- 

cnissatis. 

Hab.  Andaman  lalands  (Calcutta  Museum  and  my  own 

collection). 

Headatrongly  exaerted,  vertex  swollen  ;  antennsD  with  the  firat 
joint  curved,  clavate,  the  second  and  third  short,  nearly  equal, 
the  fourth  as  loug  a»  the  preceding  two  united,  these  three 
joints  cjliudrical,  the  fifth  and  following  ones  compressed,  the  five 
upper  ones  being  thickened  and  moderately  dilated;  the  six 
upper  joints  black.  Thorax  nearly  three  times  as  broad  as 
long;  sides  broadly  rounded,  sinuate  before  the  middle,  the 
hinder  angles  obsolete;  disk  transversely  convex,  slightly  but 
broadly  depressed  and  excavated  on  each  side ;  nitidou^, 
the  central  third,  the  median  line  excepted,  rather  closely 
punctured,  sides  impunctate;  on  each  side,  but  at  some  dis* 
tance  from  the  outer  margin,  is  a  round  black  or  nigro- 
piceous  spot.  Scutellum  clothed  with  sericeous  hairs.  Elytra 
rather  broader  tban  the  thorax,  parallel  on  the  sides  ;  upper 
surface  transversely  convex,  not  depressed  or  excavated  below 
the  basilar  space  ;  closely  and  strongly  punctured,  tlie  interspaces 
subelevate- reticulate ;  each  elytron  with  seven  or  eight  slightly 
raised  longitudinal  costie,  those  on  the  outer  disk  more  distant 
and  less  defined. 

I  possess  both  sexes  of  this  species  from  the  Andaman 
Islands;  I  have  also  received  it,  without  locality,  from  the 
Calcutta  Museum. 


List  of  Specie*. 

Ckaridea  (n.  g.)  punetaUhttriata  (Motach.)  Japan. 

  Forlitnei    Northern  Clrina. 

Pfafi/xanffuf  Hifpfata   Andaman  Islands. 

(Enidea  ca-rniripmnU   Siain. 

 Jiu^i   Borneo. 

 patlipe$  (Vtia.)   Sumatm. 

Cynaria  oceUeifa   Malacca. 

apin'pennu   Sarawak. 

 ftmalU    „ 

Momkpta  hmmorrhoiiiuiif  {VvX>r.)    Australia;  Kew  Guinea. 

■■  ■■  CiiMtimfii    Manilla. 
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Monolrpfa  foveieollin  ,   'RHtchian. 

 ierminaJa,  Gui-r   Java. 

—  H'aUacei   Celebes. 

~—veriiMli9    BatchUn. 

PwwdoM  (iL  g.)  wngtUkaUk  (HotMli.). 

Pteudoeopkora  BvquaU  (Qu^r.)  J«v». 

— —  disiinefa   Borneo. 

 Erirhsoni   !   Suniat4f»» 

 amhuxfa  (Ericbs.)   Liizon. 

— -  Wallacei   Bouru. 

mipttyiata,  iacohf   Samatra. 

 JIawola  Aadaman  Islanda. 

bnintifa   Malaoca. 

— — prrftoafis  .....«..•«   Awnm. 

 prr/i/i'j-ti,   Manilla. 

Aulacophora  ana/ is  ^ Weber)   Sumatra. 

 WiltoHi   Melbourne. 

 Permtdi   If .  Oaledonw. 

 aryifngaihr  (Uontrousier)  

 oM^ra-eaUitmica  (Montrousier) ... 

 Leithii   flnna,  fuu 

•  orien/a/i'i  (  Homst.)   Java. 

 paUiata  (JMiballer)    India. 

 frontidi»   Borneo. 

 fraudnleKta,  Jaoob/  N.  Ouinea. 

 hipartifa   Flores. 

■        O^hHrri  „  ..„.,   Au«trriHft. 

 occipitalis  ,.  N.  Guinea. 

 lavifrons   Java. 

heptoxena  (n.  g.)  eximea    Andaman  blanda. 
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Diyergent  Evolution  through  Cumulative  StM^^rtnration.  Hy  Kcv. 
JojTN  Thomas  Gulick.  (Communicated  by  Alf&jbd  £uS8£L 
Waliacb,  F,L.S.) 

[Bettd  IMh  DMember,  1887.] 

Inthoductioit. 

In  mj  study  of  Sandwich-lBlaud  terrestrial  mollusks  mj  atten- 
tion was  eurlj  arrested  by  the  fact  that  wide  diversity  of  allied 
species  occurs  within  the  limits  of  a  single  island,  and  in 
distriets  which  present  essentially  the  same  environment.  As 
my  observations  extended,  I  became  more  and  more  impressed 
with  the  improbability  that  these  divergenoes  had  been  caused 
hy  differences  in  the  environment.  It  was  not  easy  to  prove  that 
sexual  selection  had  no  influence ;  but,  owing  to  the  feiy  low 
grade  of  intelligence  possessed  by  the  creatures,  it  seemed  im- 
possible that  the  fonn  and  colouring  of  the  shells  should  be  the 
result  of  any  sueh  pmcpss.  I  was  thepefore  led  to  search  for 
some  other  cause  of  divergent  transformation,  the  diversity  of 
whose  action  is  not  dependent  on  differences  in  nature  external 
to  the  organism* 

I  found  strong  proof  that  there  must  be  some  such  principle,  not 
only  in  the  many  examples  of  divergence  under  unifonn  activities 
in  the  environment,  but  in  the  fact  that  the  dsgiees  of  diver- 
gence between  nearly  allied  forms  sre  roughly  measured  by  the 
number  of  miles  by  which  they  are  separated,  and  in  the  fact 
that  this  correspondence  between  the  ratios  of  distance  and 
the  ratios  of  dirergenoe  is  not  perceptibly  disturbed  by  passing 
over  the  ciest  of  the  island  into  a  region  where  the  raiu&U  is 
much  heavier,  and  still  further  in  the  fact  that  the  average 
sise  of  the  areas  oceupied  by  the  species  of  any  group  varies, 
as  we  pass  from  group  to  group,  according  as  the  habits  of  the 
group  are  more  or  leRs  favourable  to  migration.  I  perceived  that 
these  facts  could  aU  be  harmonised  by  assuming  that  there  is  some 
cause  of  divergence  more  constant  and  potent  than  differences  in 
nature  external  to  the  oiganism ;  and  that  the  influence  of  this 
cause  was  roughly  measured  by  the  time  and  degree  of  separation. 

During  the  snnmier  of  1872  I  prepared  two  papers  in  which 
these  facts  and  opinions  were  presented.  One  of  these,  entitled 
"The  Yfmation  of  Species  as  related  to  their  G^graphical  Dis- 
tribution, illustrated  by  the  Achatinellina^"  was  published  in 

XJm.  J017Bir«— SOOKOGTi  TOL.  ZX.  16 
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'Nature 'for  July  18,  ;  ihe  other,  entitled  "  "Hivorsity  of 

Evolution  under  one  Set  of  Exfcrnal  Conditions,"  after  being  read 
before  the  British  Apsnciation  for  the  Advancement  of  Seicncein 
August  187^,  was,  through  the  kindnesf*  of  r  A  Ifrrd  Wallace, 
brought  before  the  Liunean  Society,  and  was  liii;illy  published  in 
the  Linnean  Society's  Journal,  Zoolon;y,  vol.  xi.  pp.  400-505. 

In  the  former  paper  I  used  the  following  -words  in  calling 
attention  to  the  impossibility  of  explaining  the  origin  and  distri- 
bution of  these  forms  by  Natural  Selection.  ""Whether we  call 
the  different  forma  specie'^  or  varieties,  the  same  questions  are 
suggested  as  to  how  they  have  lurisen  and  nr^  to  how  they  have 
been  distributed  in  their  several  localities,  in  answering  those 
questions,  we  find  it  difficult  to  point  to  any  of  those  active 
causes  of  accumulated  variation,  classed  by  Darwin  as  Natural 

Selection  There  is  no  reason  to  doubt  that  some  varieties 

less  fittest  to  survive  have  disa[q)eared ;  but  it  does  not  follow 
that  the  'Survival  of  tlio  Fittest'  (those  best  fitted  wheu  com- 
pared with  those  dying  prematurely,  hut  equally  fitted  when 
compared  with  each  other)  is  the  determining  cause  which  hi^ 
led  to  these  three  species  being  separated  from  each  other  in 
adjoining  valleys.  TJw  ''iiurvival  of  the  Jfittest '  still  leaves  a 
prohlem  cofweming  the  distrilmiion  of  those  equally  fitted.  It 
canTiot  bo  shown  that  the  '  Survival  of  the  Fittest '  is  at  variance 
with  the  survival,  uinUr  one  set  of  external  circumstances, 
of  varieties  differing  more  and  more  widely  from  each  other 
in  each  successive  generation.  The  case  of  the  species  under 
consideration  does  not  poem  to  be  one  in  which  differeuce  of 
environmeut  has  b<  rn  the  occasion  of  diflcrent  forms  being 
preserved  in  the  ditiei  <  nt  localities.  It  is  rather  one  m  which 
varietieti  rL-suUing  from  some  oth^r  cause,  thouL!;li  equally  fitted 
to  survive  in  each  of  the  localities,  have  beoa  distributed  accord- 
ing to  their  affinities  ja  separate  localities." 

In  the  latter  paper  I  raised  the  following  questions  con- 
cerning Natural  Selection.  "The  terms  '  Natural  Selection  '  and 
*  Survival  of  the  Fittest*  ....  imjdv  that  tliere  are  variations 
that  may  be  accumulated  according  to  the  differing  demauds  of 
external  conditions.  Whfit,  thou,  ia  the  effect  of  these  variations 
when  the  external  conditions  remain  the  same  ?  Or,  can  it  be 
shown  that  there  is  no  change  in  organisms  that  is  not  the  result 
of  change  in  external  conditions?  Again,  if  the  initiation  of 
ebange  in  the  organism  is  through  change  in  the  environmeut, . . . 
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doet  H0  ehange  eaepend  Uuiffin  praimeingjhm  muk  Bpeokijutt 
one  new  tpeeiet  completely  fii^tod  to  the  oonditions,  or  may  it  pro^ 
duce  from  ono  ttode  numjf  that  are  equally  Jitiedi  "  (p.  407).  In 
answering  these  qneetiomi  I  called  **  attention  to  the  fsriAtion 
uid  distribntion  of  temetrial  moBoska^  more  eapeciallj  those 
Ibimd  on  the  Sandwich  Islands,"  and  gave  what  seemed  to  me 
strong  reasons  for  heliering  that  **The  oeohOUm  ef  ikeee  i^- 
feroKt  fmne  emnot  he  aHrihnted  to  iifefonoe  in  their  external 
eoniOione, . « .  If  we  would  account  for  the  difference  and  the 
limited  disteibntion  of  these  allied  forma  on  the  hypothesis  of 
evolution  from  one  original  species,  it  teem  to  me  neeeuary  to 
mppoee  two  oonditione.  Separation  and  VariaHon,  I  regard 
Separation  as  a  condition  of  the  species,  and  not  of  surrounding 
nature,  because  it  is  a  state  cf  division  in  the  stock  which  doet 
not  neeeeeanJjf  impfy  any  eatemdl  harrien,  or  eoen  the  ooeapaUen 

eeparate  dietriete,  Iftts  atay  he  iUuatrated  hy  the  eeparaiion 
hetween  the  eaetee  ofLtdia,  or  hetween  djffbrent  yenera  oeeupying 
the  eame  loeaJity, . . .  We  must  suppose  that  thej  [the  diverging 
f  onus]  must  possess  an  inherent  tendency  to  variation  so  strong 
that  «JI  that  ii  nseeuary  to  eeenre  a  dieeryenee  of  typet  in  the 
descendants  of  one  stock  it  topreoent,  through  a  series  of  gener- 
ations,  their  interminyh'ny  with  each  other  to  anj  great  degree'* 
(pp.  408  i09).  I  also  called  attention  to  the  iMst  that  some  forms 
of  Natural  Selection  must "  prevent  variation  and  give  a  wider 
diffhaion  to  forms  that  would  otherwise  be  Hmited  in  their  range 
and  variable  in  theb  tjpe.  Natural  Selection  is  as  efficient  in 
producing  permanence  of  type  in  some  cases  as  in  accelerating 
variation  in  other  cases  '*  (p.  604).  On  page  400 1  pointed  out 
the  law  that "  The  area  occupied  bj  any  species  must  vary  directly 
as  iU  power  and  opportnnify  ibr  migration,  and  inreriely  as 
its  power  of  [diTorgent]  variation.*'  And  on  page  505  I  gave  a 
brief  summary  of  my  reasons  lor  believing  that  **Separation 
teithout  a  dfjferenee  ofestemdl  eireumetaneet  ie  a  eoadiOon  tuffl- 
oieni  to  eneure . . .  dheryenee in  type** 

Subeeqaent  investigation  has  led  to  the  development  of  my 
theory,  with  a  fuller  discussion  cf  the  causes  and  laws  that  are 
levealed  in  these  phenomena.  In  an  article  published  in '  The 
Cbxysanthemnm '  (Yokohama  and  London,  Trvbner  A  Co.), 
Januaiy  1888, 1  state  my  belief  that  the  quality,  the  diversity, 
and  the  rapidify  cf  the  variation  depend  chiefly  upontiie  nature 
of  the  oiganinn ;  and  that  while  the  nature  of  tiie  external 
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conditions  has  power  to  winnow  out  whatever  forms  are  least 
fitted  to  survive,  there  Ml  usually  remain  a  number  of  varieties 
equally  fitted  to  survive  j  and  that  through  the  law  of  segregation 
constantly  operating  in  species  distributed  over  coneidcrable 
areas,  these  varieties  continue  to  diverge  both  in  form  and  in 
habits  till  separate  species  ore  fully  established,  thour^b  tlie  con- 
ditions are  the  same  throughout  the  whole  area  occupied  by  the 
diverging  forms."  The  couclusion  reached  was,  that  **  The  theory 
that  diversity  of  Natural  Selection  is,  like  variation,  an  essential 
factor  in  producing  diversity  of  species,  ia  untenable.  On  the 
contrary,  we  tind  that  diversity  of  Natural  Selection  is  not 
necessary  to  diversity  of  evolution,  nor  uniformity  of  Natural 
Selection  to  uniformity  of  evolution  ;  but  while  variation  and 
separation  are  the  essential  factors  in  diversifi/,  and  intercrossing 
and  unity  of  descent  the  essential  agents  in  uniformity  of  rvolu- 
tiony  Natural  Selection  may  be  an  imporrant  ally  on  eitlier  side." 

In  an  article  on  "  Evolution  iu  the  Organic  World,"  puldij^hed 
in  *The  Chinese  Recorder'  (^Slmnghai ),  .Inly  1885,  I  use  tlie  fol- 
lo^-inc:  lanmiajje  : — "  We  see  what  Natural  Selection  cannot 
explain  by  considering  the  nature  of  t)ie  process.  The  sur- 
vival of  the  fittest  results  in  the  st  pnrate  breedinj^  of  the  fittest, 
ami  therefore  in  the  increasing  fitness  of  successive  generations 
of  survivors  ;  hut  how  can  it  account  for  the  division  of  the  survr 
vara  of  one  stocky  occupying  one  countri/,  into  forms  differing  more 
and  more  tcidelg from  each  other/  To  explain  such  a  residf  ve 
must  find  some  other  law.  I  am  prepared  to  show  that  there  is  such 
a  law  rising  out  of  the  very  nature  of  organic  activities.,  a  law  of 
Segregation,  hringinq  together  those  similarly  endowed^  and  sepo^ 
rating  them  from  those  di/ferentlg  endowed." 

Without  Variation  there  can  be  no  Segregate  Breeding;  and 
without  Segregate  Breeding  and  Heredity  there  can  hv  my  accu- 
nnilation  of  divergent  variations  resulting  in  the  formation  of 
races  and  species.  1  n  prctdiicinix  divergent  evolution,  the  causes 
of  Variation  and  Heredity  are  therefore  as  important  as  the 
causes  of  Segregate  Breeding  ;  and  though  I  pass  them  by  in  my 
present  discussion,  T  trust  it  will  not  be  attributed  to  an  under- 
estimate of  their  importance.  Thouirb  I  do  not  stop  to  discuss 
the  causes  of  variatio7i,  my  reasoning  rests  on  the  observed 
fact  that  in  every  department  of  the  organic  world  variation  is 
found,  and  that  in  the  vast  majority  of  cases,  if  not  absoluuly  lu 
all,  the  diversities  to  which,  any  freely  iutergeneratmg  group  of 
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orgaDiflma  is  subject  follow  the  general  law  of  "  Frequency  ol 
Deviation  from  an  Avenge.**  As  this  ia  a  law  accordixig  to  whicli 
half  of  the  memben  of  the  intergenerating  group  are  above  and 
ball  below  the  average  in  xelation  to  anj  character,  these  must 
often  occor  simnltaneons  variation  of  several  individuals  in  some 
character  which  tends  to  produce  Segregate  Breeding.  The 
reality  and  importance  of  this  law  is  not  at  all  dependent  on  the 
reality  of  anj  of  the  theories  of  heredity  and  variation  that  are 
now  being  dimsaflaed.  Whatever  may  be  the  causes  that  produce 
variation,  whether  they  depend  entirely  upon  changes  in  eztemal 
conditions,  or  are  chiefly  due  to  ohangiug  activities  in  the 
organism  and  the  hereditary  effects  of  acquired  characters^  or  are^ 
as  Weismann  maintains,  the  direct  result  of  sexual  reproduction 
which  never  transmits  acquired  characters, — ^in  any  and  every 
case  this  law  of  Deviation  from  an  Average  renuuns  undisturbed, 
and  is  recognised  as  an  important  factor  in  the  present  paper. 
It  therefore  cannot  be  urged  that  the  theory  here  advanced 
assumes  simultaneous  variation  without  any  ground  for  making 
such  an  assumption ;  nor  can  it  be  said  that  it  rests  on  the  in- 
credible assumption  that  chance  variation  of  very  rare  kinds  will 
be  duplicated  at  one  time  and  place^  and  will  represent  both 
sexes. 

Merits  Wagner  first  discussed  what  he  caUs  **  The  law  of  the 
migration  of  organisms  **  in  a  paper  read  before  the  Soysl 
Academy  of  Sciences  at  Munich,  in  March  1868 ;  but  my  attention 
was  not  called  to  it  till  after  the  readiog  of  my  paper  before  the 
British  Association  in  August  1872.  In  a  fuller  paper  entitled 
*'The  Darwinian  Theory  and  the  Law  of  the  Migration  of 
Organisms,"  an  English  translation  of  which  was  published  by 
Edward  Stanford  (London,  1878),  the  same  author  maintains  that 
'*tbe  constant  tendency  of  individuak  to  wander  from  the 
station  of  their  species  is  absolutely  necessary  for  the  formation 
of  races  and  species  '*  (p.  4).  "The  migration  of  orgauisms  and 
their  colonisation  are,  according  to  mj  eonvictton,  a  necessary 
condition  of  natural  selection "  (p.  6).  On  pp.  66  and  67  he 
expands  the  same  statement,  and  objects  to  Darwin*s  view  "  that 
on  many  large  tracts  all  individual  of  the  same  species  have 
become  gradually  changed.**  Again,  he  contends  tiiat  "  Trans- 
formation is  everywhere  and  always  dependent  on  isolation  in 
order  to  have  lasting  effect.  Without  separation  firom  the  home 
of  the  species,  this  wonderful  capacity  would  be  completely 
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aeotralued"  (p.  74).     Natural  Selectioa  ia  not  In  itaalf  an 

nnoonditional  neceiaitj,  but  is  dependent  on  migratinn  and 
geograpliical  isolation  during  a  long  period,  together  with  altered 
COnditionB  of  life  "  (p.  57).  "  Where  there  ii  Tni>ratioD,  that 
18  where  no  isolated  colony  ia  founded^  natural  eelection  cannot 
take  place  "  (p.  59). 

A  comparison  of  his  paper  with  my  two  papers  pablished  in 
1872,  already  referred  to,  will  show  several  fundamental  dif- 
ferences in  the  two  theories.   He  maintains  that : — 

(1)  The  separation  of  a  few  individuala  from  the  rest  of  the 
species  is  absolutely  neoeesary  for  the  operation  of  Natural 
Selection,  and  therefore  for  any  transformation  of  the  species, 
no  matter  how  great  the  change  of  conditiona  may  be  in  the 
original  home  of  the  species. 

(2)  Migration  and  geographical  harriers  are  the  only  effectual 
causes,  independent  of  hunuui  action,  by  which  a  few  individuals 
can  be  separated  horn  the  rest  of  the  spedes,  and  are,  therefore, 
necessary  to  the  transformation  of  species. 

(8)  Exposure  to  a  new  form  of  Natural  Selection  is  a  necessafj 
condition  for  any  transformation  of  a  species. 

(4)  Difference  of  external  conditions  is  necessary  to  difference 
of  Natural  Selection,  and  therefore  necessary  to  any  transforma- 
tion of  species. 

(5)  Qeographical  isolatiou  and  altered  conditions  of  life  are 
necOvsaary  conditions  for  Natural  Selection,  as  that  is  for  the 
modification  of  species. 

(6)  The  separation  of  which  he  speaks  is  the  entering  cf  a  few 
individuals  into  a  new  territory,  where  the  conditions  are  dif- 
ferent from  those  in  the  old  habitat,  and  where  the  body  of  the 
species  fail  of  reaching  them. 

My  chief  positions  were  the  following,  in  strong  contrast  with 
the  foregoing 

(1)  Separate  generation  is  a  necessary  condition  for  divergent 
e? cdution ;  but  not  for  the  transformation  of  aU  the  surmors  of 
A  species  in  one  way. 

(2)  "Sepsiation  does  not  necessarily  imply  any  external 
barriers,  or  even  the  occupation  of  separate  distoicts/' 

(d)  Diversity  of  Natural  Selection  is  not  necessaiytodivenity 
of  evolution. 

(4)  Difference  of  external  conditions  is  net  neoessaty  to  di- 
versity of  evolution. 
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(5)  "  SepantioB  und  Variation,"  that  is,  Yamtion  not  over- 
whelmed by  croBsingy  "  is  all  that  is  necesaavy  to  secure  a  di- 
Tergence  of  types  in  the  descendants  of  one  stock,"  though 
external  conditions  remain  the  same,  and  though  the  Separation 
is  other  than  geographical. 

(6)  The  Separation  of  which  I  speak  is  anything,  in  the 
species  or  in  the  environment,  that  divides  tiie  species  into  two 
or  more  sections  that  do  not  freely  intercross,  whether  the  dif- 
ferent sections  remain  in  the  original  home  or  enter  new  and 
diB^imilar  cnrironments. 

Though  these  propositions  were  totv  l>rief1s^  nnfl  imperfectly 
presented,  I  am  not  aware  that  any  better  atatoment  of  the  facts 
of  Segregation  had  been  previously  published. 

The  present  paper  is  the  lesolt  of  a  long  continued  endeavour 
to  understand  the  relations  in  which  this  factor  stauds  to  I^atuxal 
Selection  and  the  other  causes  that  co-operate  in  producing 
divergent  evolution  ;  and  though  my  work  has  been  done  nnder 
the  great  disadvantage  of  entire  separation  from  libraries,  and 
from  other  workers  in  similar  lines,  I  trust  it  may  contribute 
something  towards  the  elucidation  of  the  subject.  In  expanding 
my  theory  I  have  been  unable  to  make  any  use  of  the  positions 
taken  in  Merits  Wagner's  paper,  as  they  seem  to  me  very 
extreme  and  far  removed  from  the  facts  of  nature.  The  two 
theories  correspond  chiefly  in  that  they  discuss  the  relation  of 
S^puration  to  the  transformation  of  species  ;  while  the  explana- 
tions given  of  the  nature,  causes,  imd  effects  of  Separation  widely 
differ.  1  am  informed  that  my  paper  on  "  Diversity  of  Evolution 
under  One  Set  of  External  Conditions  "  was  translated  and  circu- 
lated  in  Germany ;  but  whether  it  had  any  effect  in  modifying 
Wagner's  theory,  I  have  not  the  means  of  knowing. 

I  have  recently  discovered  that  the  principle  of  S^^egate 
Breeding,  which  I  have  foimd  to  be  of  such  importance  in  the 
evolution  of  spedes,  is  allied  to  the  law  of  Segregation  prO" 
pounded  by  Spencer  in  his  '  First  Principles.*  By  direct  con- 
sideration of  the  conditions  that  have  been  found  necessary  for 
the  development  of  divergent  races  of  domestic  plants  aud  animals^ 
I  havediycovered  Segregate  Breeding  as  a  necessary  condition  for 
divergent  evolution  ;  and  by  direct  observation  on  the  propaga- 
tion of  plants  and  animals  under  natural  conditions,  I  have 
discovered  Cumulative  Segregation  as  a  constant  result  fron- 
certain  forms  of  activity  in  the  organism  when  dealing  with  a 
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complex  environment ;  it  is  therefoie  with  special  pleasure  that 
I  observe  that  a  law  of  very  similar  import  may  be  derived  by  a 
wholly  different  method  from  the  general  laws  of  action  and 
reaction  in  the  physical  world.  It  should,  however,  be  noticed 
that  in  the  brief  references  made  to  the  subject  in  Spencer's 
'Principles  of  Biology'*  it  is  assumed  that  "Increasingly- 
definite  distinctions  among  variations  arc  produced  wherever 
there  occur  definitely-distinguished  sets  of  conditions  to  which 
the  varieties  are  respectively  subject,"  and  only  where  these 
occur ;  for  "  Vital  actions  lemain  constant  so  long  as  the  external 
actions  to  which  they  correspond  remain  constant;'*  and  no 
reference  k  anywhere  made  to  the  principle  that  whatever  causes 
sezofll  separation  between  dissimilar  members  of  one  family,  race, 
or  species  tends  not  only  to  perpetuate,  but  to  increase  their 
dissimilarity  in  the  succeeding  generations.  The  view  maintained 
in  the  following  paper  is,  I  believe,  in  better  accord  with  the 
fundamental  principle  that  "  Uiilik.*  units  of  an  aggregate  are 
sorted  into  their  kinds  and  parted  when  uniformly  subject  to  the 
same  incident  forces,"  f  as  is  also  the  teaching  of  Spencer's 
*  Principles  of  Biology '  in  one  passage  ;  for  I  have  recently  dis- 
covered that  in  a  single  paragraph  of  this  work  it  is  maintained 
that,  whDe  exposed  to  the  same  external  conditions,  the  members 
of  the  same  species  may  be  increasingly  differentiated,  "  until  at 
length  the  divergence  of  constitutions  and  modes  of  life  become 
great  enough  to  lead  to  segregation  of  the  varieties."  +  If 
the  segregation  had  been  introduced  as  a  necessary  condition 
without  which  the  divergence  of  families  and  races  could  not 
take  place,  the  position  taken  in  this  paragraph  would  have  been 
essentially  the  same  as  the  one  I  have  adopted.  In  the  next 
section,  however,  he  abandons  the  position,  using  the  following 
■words : — "  Through  the  process  of  differentiation  and  integration 
which  of  necessity  brings  together,  or  keeps  together,  like  indi- 
viduals, and  separates  unlike  ones  from  them,  there  must  never^ 
ikeless  be  maintained  a  tolerably  uniform  species,  so  long  as  there 
continues  a  tolerahly  uniform  set  of  eonditiem  i»  which  it  mojf 
exist.''''    [The  italics  are  mine.] 

I  trust  my  endeavour  to  contribute  something  toward  the 
development  of  the  theory  of  divergent  evolution  will  not  be 

*  Oompftre  %%  01, 156^  169,  ITft 

t       Spoucar't  *Fii«t  Friapiplei/  }  166,  near  the  end;  «]so a  Iblkr  tisfes* 
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attributed  to  any  lack  of  appreciation  of  what  htm  already  hemt 
aeoomplislied.  The  propounden  of  a  doetrine  which  hita  pro- 
foundly influenced  erery  department  of  modem  thought  need  no 
praiie  from  me;  but  aa  their  theory  is  oonfesaedly  incomplete, 
and  as  one  of  the  leaders  in  the  moTcment  has  called  attention  to 
the  need  of  a  rediscussLon  of  the  fbndamental  factors  of  evolution^ 
I  o£fer  my  suggestions  and  amendments  after  prolonged  and 
earaful  study. 

Pk^Moffhail  Sghetum  and  SegregaU  VsmmiUff* 

The  abstract  of  Mr.  Eomaues's  paper  on  "  Physiologieul  Selec- 
tion," given  in  *  Nature'  August  5tli,  12th,  and  19th,  ISSG,  did 
not  come  into  my  bands  till  the  following  January,  when  my 
theory  of  Divergent  Evolution  tkrougb  Cumulative  Segregation, 
which  had  been  gradually  developing  since  the  publieatiou  of  niy 
paper  on  "Diversity  of  Evolution  under  One  Set  of  External 
Conditions,"  was  for  the  most  part  written  out  in  its  present 
form.  Since  then,  and  with  reference  to  the  diseuasiou  on 
Physiological  Selection,  I  havu  wurked  out  the  algebraic  formulas 
given  iu  the  la^st  chapter,  and  have  introduced  explanations  of 
the  same ;  but  at  the  same  time  T  have  removed  several  chaptera 
in  which  the  principle  of  selection  was  discussed  at  length,  and 
have  endeavoured  to  bring  the  whole  within  a  compa^is  that 
Would  allow  of  its  beiug  published  by  some  scientific  society. 
In  order  to  attain  this  end,  I  reserve  for  another  occaisiou  a  dis- 
cussion of  the  |)rinciples  of  Intensive  Segregation,  under  which 
name  I  class  the  different  ways  in  which  other  principles  com- 
bine with  Segregation  in  producing  Divergent  Evolution. 

It  was  my  intention  to  bring  together  examples  of  the  differ- 
ent forms  of  Segregation  discussed,  that  they  might  be  pub- 
lished with  the  theoretical  part ;  but  the  large  number  of  pages 
found  necessary  for  even  the  briefest  prescutatiou  of  the  prin- 
ciples involved,  aud  the  fact  that  Mr.  Romanes's  paper  has  ap- 
peared relating  to  some  of  the  same  problems,  leads  me  to  present 
the  results  of  my  studies  without  further  delay.  The  facts  on 
which  large  portious  of  my  theory  rest  are  of  the  most  familiar 
kind,  aud  no  additional  light  would  be  gained  though  tlieir 
imnil  iTs  were  multiplied  a  hundredfold.  indeed  one  of  the 
m:irki  J  ft  alures  of  my  theory  is  that  in  its  chief  outlines  it  rests 
on  tacts  ihal  are  universally  ackiiowiedged.    The  aim  of  the 
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theory  u  to  ebow  tlie  connectioiL  of  thoBO  fteti  witli  diveigeiit 
evoltttioD. 

Though  many  diTeigenoes  ftppenr  in  oar  method  of  treating 
the  subject,  the  fuudsmentkl  theory  underlynig  my  Segregate 
Feenudity  and  Mr.  Bomanee's  Physiological  Selection  seems  to  be 
Teiy  similar,  if  not  the  same.  The  most  important  differences  I 
have  noticed  axe,  (1)  that  he  seems  to  regard  mutual  sterility  as 
sufficient  to  aoooont  for  the  separate  propagation  of  species  and 
Tarieties  thns  characterised,  without  calling  in  the  aid  of  any 
other  form  of  segregation,  while  I  regard  it  as  a  Negative  form  of 
Segregation  that  would  result  in  the  general  destruction  of  all 
life  if  not  associated  with  what  I  call  Fositiye  forms  of  Segre- 
gation ;  and  (2)  that  he  maintains  that  Physiological  selection 
is  almost  exclusively  a  theory  of  the  origin  of  species,  seeing  tbat 
it  can  but  Tory  rarely  have  had  anything  to  do  with  the  formation 
of  genera^  and  can  never  have  had  anything  at  all  to  do  with  the 
formation  of  fomilies,  order,  or  classes.  Hence,  the  evidence  which 
we  have  of  the  evolutionary  influence  of  physiological  selection, 
unlike  that  which  we  have  of  the  evolutionary  influence  of  natural 
selection,  is  confined  within  the  limits  of  specific  distinctions,'*  * 
while  I  maintain  that  Segregation  of  some  form  is  a  necessary 
oondition  for  all  divergent  evolution,  and  that  in  fact  Segregate 
Fecundity  in  many  eases  prevents  the  intercrossing  of  divergent 
forms  that,  though  descended  from  a  common  stock,  now  belong 
to  different  fiunilies  snd  orders. 

The  first  of  these  differences,  though  of  considerable  importance, 
is,  I  think,  due  to  the  method  of  presentation,  rather  than  to  any 
fundamental  discrepancy  in  the  theories.  Tbe  Positive  forms  oi 
Segregation  are,  I  judge,  assumed  to  be  present,  though  their 
co-operation  is  not  distinctly  recognized  as  a  necessary  condition 
for  tbe  breeding  of  forma  that  are  mutually  sterile. 

I  must,  however,  confess  that  I  do  not  see  how  to  reconcile  his 
statement  that  **  Physiological  selection  can  never  have  had  any- 
thing at  all  to  do  with  the  formation  of  fionilies,  orders,  or 
classes  '*  with  what  I  believe  to  be  the  facts  ooQceming  Segre- 
gate Fecundity ;  and  if  physiological  selection  is  to  be  understood 
as  including  Seasonal  and  perhaps  other  forms  of  Segregation, 
this  passage  seems  to  be  still  more  opposed  to  the  principles  of 
divergent  evolution  as  I  understand  thenu  He  certainly  eould 
not  have  intended  to  say  that  mutual  fertility  between  allied 

*  linn.  Boo.  JvanL,  Zoologjr,  vol.  six.  p.  900. 
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genera  not  otinerwiie  segregated  vonld  not  bare  stood  in  the 
wa/  of  their  heooming  different  familieB,  and  that  therefore 
matual  tterilitj  has  had  nothing  to  do  ifith  their  continued 
divergenoe ;  ttill  he  eeems  to  hare  failed  to  pereeive  the  im- 
portant influenee  this  principle  mutt  have  had  on  the  difergent 
evolntion  of  the  higher  groups  of  orgatuBms. 

The  eorrespondcoices  in  the  two  papers  are  notwithstanding 
more  remarkable  than  the  di£fS»renoes.  Of  these,  the  most  conspi- 
cuous is  the  use  of  the  word  Segregation  to  express  the  principle 
under  consideration.*  As  I  have  already  pointed  out,  I  used  this 
word  for  the  same  purpose  in  an  article  in  the '  Chrysanthemum,' 
puhUshed  in  January  1888 ;  and  again  in  the '  Chinese  Becorder  * 
for  July  1886,  where  I  spoke  of  the  **  Law  of  Segregation  rising 
out  of  the  Tcry  nature  of  organic  activities,  bringing  together  those 
similarly  endowed,"  and  causing  Ae  dirision  of  the  surriTors 
of  one  stock,  occupying  one  country,  into  forms  differing  more 
and  more  widely  from  each  other.** 

I  trust  that  my  discustion  of  the  Tarious  farms  of  Segregation, 
both  NegatiTe  and  PositiTe,  though  presented  in  so  condensed  a 
form,  will  throw  light  on  the  subject  of  the  mutual  sterility  of 
species ;  and  that  in  other  ways  my  presentation  of  the  snlject 
will  contribute  something,  not  only  to  the  theory  of  Physio- 
logical SegregaHonf  but  to  other  branches  of  the  general  theory 
of  evolution. 

I  should  here  acknowledge  (what  will,  I  think,  be  manifest  on 
CTcry  page  of  my  paper)  that  my  obligations  to  Darwin  and 
Waliaoe  are  &r  greater  than  are  indicated  by  quotations  and 
references. 

I  Tory  much  regret  that  I  have  fiuled  cf  obtaining  a  copy  of 
'Evolution  without  Natural  Selection,*  by  Charles  Dixon ;  but, 
from  his  letter  in  *  Nature^'  voL  xxxiii.  p.  100, 1  see  that  he  main- 
tains **  That  isolation  can  preserve  a  non-beneficial  vsriation  as 
effectually  as  natural  selection  can  preserve  a  beneficial  variation." 
He  does  not  there  refer  to  the  &et»  which  I  emphasise,  that  all 
divergence  of  a  permanent  character,  whether  beneficial  or  non^ 
beneficial,  is  dependent  on  Segeneration  either  Separative  or 
Segregative. 

*  See  paper  on  "  Fhysiobgioal  SelecUon,"  linn.  Soe.  Joum.,  Zoology, 
vd.  six.  pp.  S64»  856, 381,  aOOi 
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Peklimiitaby  Defikitioitb. 

Believing  tliat  great  obscurity  has  often  been  introduced  into 
the  discuBsion  of  biological  subjects  bj  the  use  c£  terms  of  lu- 
certain  import,  I  liave  endeavoured  to  obtain  greater  precision  by 
guying  definitions  of  the  terms  I  have  introduced ;  and  for  the 
sake  of  indicating  what  words  are  thus  used  with  special  and 
•  definite  meanings,  they  haTe  been  distinguished  by  capitals.  A 
few  of  these  definitions  are  hero  gerea^  and  others  wiU  be  given  in 
the  body  of  the  paper. 

An  Intergenerant,  or  TnUrgmwratinff  Group ^  is  a  gronp  d 
indiyiduals  so  situated  and  so  endowed  that  they  £pedy  cross 
with  each  other. 

SggtMration^  or  Independent  Generation*  In  harmony  with  the 
fundamental  doctrines  of  erolutioo,  I  assume  that  each  species 
was  at  one  time  a  single  intergenerant ;  but  we  find  that  many 
i^ecies  are  now  divided  into  two  or  more  intergenerants,  between 
which  there  is  little  or  no  intercrossing.  This  state  of  freedom 
from  crossing  I  call  Segeneration.  Segeneration  is  of  two  kinds, 
Separate  Generation  and  Segregate  Generation. 

Separate  Generafion^  ot  Separation,  is  the  indiscriminate 
division  of  a  species  into  groups  that  are  prevented  from  freely 
crossing  with  each  other. 

Segregate  Generation^  or  S^iyation,  is  the  intergeneration 
of  similar  forms  and  the  prevention  of  intergeneration  between 
dissimilar  forms. 

Select  Generation,  or  Selection,  is  the  partial  or  complete 
exdosion  of  certain  forms  from  the  opportunity  to  propsga^ 
while  others  succeed  in  propagating.  The  generation  of  any 
form  is  idect  with  reference  to  the  non-generation  of  forms  thafe 
fail  of  propagating,  and  eegrtgate  with  reference  to  the  genera- 
tion of  forms  that  propagate  successfully,  but  sepamtol  v 

Adojfiational  Selection  is  exclusive  generation  that  depends 
upon  superior  adaptation  either  to  the  environmeiit  or  to  other 
members  of  the  same  specias. 

Natural  Selection  is  the  exclusive  generation  of  those  better 
fitted  to  the  natural  environment,  resulting  from  the  &ilure  to 
generate  of  those  less  fitted. 

Artijicial  Selection  is  the  ezdusire  gpBneration  of  those  better 
fitted  to  the  rational  environment. 

Mefi^xiee  S^eetian  is  the  exclusive  generation  of  those  better 
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fitted  to  tlie  rdatioiit  in  wtidi  ilie  members  of  the  aame  species 
stand  to  eaeh  other«  Sexnal,  Social,  and  Institutional  Selection 
are  forms  of  BeflexiTe  Seleetion. 

Tk0Sn9wmmeni  is  nature  lying  outside  of  the  Intergenerani 
The  influence  of  the  Environment  is  the  sum  of  the  influ^oes 
that  itJl  upon  the  members  of  an  Intergenerant,  ezdnsiTe  of 
their  influence  upon  eaeh  other.  The  enTironment  of  an  inter- 
generant includes  members  of  the  same  species,  only  when  these 
members  are  so  near  that  they  exert  an  influence  through  com- 
petition or  otherwise,  while  at  the  same  time  they  are  so  far  dif- 
ferentiated that  they  do  not  intereross;  in  otiier  words,  the 
members  of  tbe  same  species  can  mutuaUy  belong  to  the  environ- 
ment, only  when  they  have  acquired  some  of  the  characteristics 
of  independent  spedes.  The  same  environment  extends  as  ftr  as 
the  activities  that  affect  or  may  aiFeet  the  species  extend  without 
undergoing  change^ 

OKangt  in  ike  EimiimmmU  is  change  in  the  external  activities 
affbcting  the  species. 

Snieriitg  a  new  Bumronmemt  is  change  in  the  territorial  dis- 
tribution of  the  species,  bringing  either  all  or  a  portion  of  its 
members  within  the  reach  of  new  influences.  This  may  also  be 
called  Change  <^  Environmmt, 

Change  in  the  OryofitMi,  whether  producing  new  adaptations  to 
the  environment  or  not,  should  be  carefully  distinguished  from 
both  of  the  above  described  changes. 

Change  Mieiiene  to  ike  Unviroimeni  may  be  produced  by 
Change  in  the  Environment,  or  by  Entering  a  new  Environment, 
or  by  Change  in  the  Organism. 

As  great  conftition  has  been  oecanoned  by  the  terms  "  Con- 
ditions of  Life'*  and  " External  conditions"  being  used,  some- 
times for  activities  outside  of  the  species  under  consideration, 
and  sometimes  for  those  within  the  species  (as  for  example  the 
influence  upon  the  seed  produced  by  its  position  in  the  capsule), 
I  have  tried  to  avoid  their  use. 

Monoigpie  Evolution  is  any  transibrmation  of  a  species  that 
does  not  destroy  its  unity  of  type. 

Belgigfie  JBvolutunt  or  Divergent  Emdutien  is  any  tiaosforma- 
tion  oi  a  species  in  which  different  types  appear  in  different 
sections. 
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CHAPTEB  I. 

Tn  EvFEon  ov  Sblkosiov  aztd  Ihdbfbhdenc  GxmATioir 

G05TBA8TBB. 

In  as  far  as  any  theory  of  evolution  fails  of  giving  an  explanation 
of  divergence  of  character,  in  so  far  it  fails  of  explaining  the  origin 
of  wpccies.  This  is  the  crucial  test  which  must  decide  the  strength 
or  weakness  of  ever)'  theory  that  is  brought  forward  to  account 
for  the  derivation  of  many  species  from  one  original  species.  A 
BULi^factory  theory  will  not  only  point  out  the  couditious  on 
which  divergence  depends,  but  will  show  that  these  conditions 
are  the  natural  result  of  causes  that  are  already  recognized  by 
ecientre  as  having  influence  in  the  organic  world,  or  that  are  now 
shown  to  have  auch  iniluence. 

In  the  present  chapter  I  shall  present  some  reasons  for  believing 
that  ncitlier  "  Natural  Selection,"  nor  '*  Sexual  Selection,**  nor 
•*  the  Advantage  of  Divergence  of  Character/*  nor  "  Difference 
oi  Exiernal  Conditions,'*  nor  all  these  takeo  together,  nor  any 
form  of  Selection  that  may  be  hereafter  discovered,  is  sufficient 
to  account  for  Divergence  of  Character,  but  that  another  factor 
of  equal  if  not  superi(«  importance  must  be  recognized.  In  sub- 
sequent chapters  I  shall  try  to  txftDe  the  camoB  on  which  this 
additional  factor  depends,  and  to  indicate  aa  &r  as  possible  the 
laws  and  relations  under  whicli  tiiey  appear* 

DnriROSHT  EyoiiUTioh  von  szpiaiincD  bt  Katukai 

SSEBCTIOF. 

Katttial  Sdeetion  is  the  exduitre  generatioa  of  certain  fonns 
ihrongli  the  lailiixe  to  Uto  and  propagate  of  other  kinds  that  are 
letB  adapted  to  the  enTironment 

In  the  caee  of  the  breeder,  no  aeleotion  availa  anything  that 
doea  not  result  in  some  degree  of  ezduBion.  In  the  caae  of 
natural  eelection,  irhere  we  aze  not  eonridering  ineffectual  inten* 
tionB»  the  selection  is  measured  by  the  exclusion.  'Where  there 
is  no  exclusion,  there  is  no  selection,  and  where  the  exclusion  is 
great  the  selection  is  severe.  MoreoTer,  it  is  self-erident  that  there 
can  be  no  crossing  between  the  best  fitted  that  surviye  and  propa- 
gate, and  the  least  fitted  that  perish  without  propagating.  To  this 
extent,  therefore,  the  prevention  of  crossing  is  complete.  And 
fhrther,  it  is  evident  that  those  whose  meagre  fitness  gives  them 
but  Httie  opportunity  for  propagating  will  have  a  correspondingly 
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dinii&iahed  opportunity  for  croMing  with  the  best  fitted ;  and  ao 
OD  through  the  different  grades  of  fitness,  the  power  to  elBEeetthe 
next  generatUm  through  hanng  a  share  in  propagating  will 
measnie  the  power  to  affect  the  progeny  of  the  best  fitted  bj 
cnMsing  with  tbem.  It  therefore  foliows  that  the  freest  orosa- 
ing  of  the  fittest  is  with  the  fittest. 

Ifaiural  S^eeHon  therefore  proves  to  be  a  proceat  in  which 
iktJUtest  are  prevented  from  crouing  mth  the  Urns  fitted  through 
ike  exelmion  of  ike  United ,  in  proportion  to  their  lack  of  fitness. 
Through  the  premature  death  of  the  least  fitted,  and  the  inferior 
propagttioii  of  the  less  fitted,  there  arises  a  continual  prevention 
of  crossing  between  the  less  fitted  and  the  better  fitted ;  and 
without  this  separation  the  transforming  infinenoe  of  the  laws 
of  organic  life  would  have  no  power  to  operate.  As  Darwin 
has  pointed  out,  the  results  produced  by  this  retnoyal  of  the 
less  fitted  and  separate  propagation  of  the  better  fitted,  closely 
correspond  with  those  produced  by  the  breeder,  who  kills  off  the 
less  desirable  individuals  of  his  stock  before  they  have  opportunity 
to  breed.  The  selection  of  the  breeder  avails  nothing  unless  it 
leads  to  the  determining  of  the  kind  that  shall  breed;  and  this 
he  cannot  acoomplish  without  preventing  firee  crossing  witii  those 
that  he  does  not  desire.  He  must  use  some  method  to  secure 
the  separate  breeding  of  the  form  that  he  desires  to  propagate. 
We  therefore  find  in  both  Natural  and  Artificial  Selection  the 
same  fundamental  method.  In  either  case,  the  kind  that  is  to 
propag^  is  determined  by  the  selection,  and  those  that  aro 
not  to  propagate  are  in  some  way  excluded.  The  process  may 
therefore  be  called  the  exclusive  breeding  of  certain  kinds ;  and 
Natural  Selection  may  be  defined  as  the  esMhuhe  hrtedmg 
those  better  adapted  to  the  envirtmment. 

But  if  from  one  stock  of  horses  we  wish  to  develop  two  distinct 
breeds,  one  of  which  shall  excel  in  lleetness,  and  the  other  in 
strength  for  carrying  or  drawing  burdens,  the  result  will  not  be 
gained  by  simply  preventing  all  that  are  inferior  in  strength  or 
fleetness  from  breeding.  By  this  process,  which  is  the  Exclusive 
Breeding  of  the  desired  kinds,  we  should  obtain  one  breed  with 
fSedr  powers  of  strength  and  fleetness ;  but  the  higliest  results 
in  either  respect  would  not  be  gained.  Suok  eatperimenie  ekow 
iJbot  ike  Bxclunve  Breeding  of  other  ikan  average  forms  cantee 
3£dnotypic  JSwhUiom,  and  that  to  secure  Divergent  or  Polytypic 
XvohtiM  9ome  aiher  pnneifle  mmt  be  inkwtueid. 
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In  the  case  of  Natural  Selection,  the  eepantion  it  introduces 
is  between  the  living  and  the  dead,  between  the  successful  and  the 
unsuccessful.  In  other  words,  Natural  Selection  is  the  exclusion 
of  all  the  forms  that  through  lack  of  adaptation  to  tho  environ- 
ment  fail  of  leaving  progeny,  and  therefore  in  the  exclusive 
generation  of  the  forms  that  through  better  adaptation  to  the 
environment  are  better  able  to  propagate.  VariatUm  with  the 
Natural  Selection  of  other  than  average  forms  may  ther^fitre  ac- 
count far  the  transformation  of  an  ancient  cpecies  into  a  seriet  of 
cueeessive  species  the  last  of  which  may  now  eixist  in  full  fonse ; 
hut  without  the  aid  of  Segeneration  it  foiU  ly  no  means  account 
for  the  divergent  ewduiion  ofanjf  cncrfthuc  spedec  into  afamiljf 
ilf  coexisting  species. 

As  I  have  just  shown,  Natural  Selection  is  the  exclusive  geneni' 
tion  of  those  better  fitted  to  the  environment ;  and  it  tends  to 
the  modification  of  species  simply  through  the  generation  of  the 
better  fitted  forms,  while  they  are  prevented  from  crossing  with 
the  less  fitted,  which  fail  of  propagating  through  their  lack  of 
fitness.  Now  from  the  very  nature  of  this  process,  which  results 
from  the  success  and  failure  of  individuals  in  appropriating  the 
resources  of  the  environment,  it  follows  that  it  cannot  be  the 
cause  of  sepu^tion  between  the  successful  competitors,  and  there- 
fine  any  divergence  of  character  that  arises  between  the  different 
groups  of  the  successful  cannot  be  attributed  to  Natural  Selec- 
tion. Natural  Selection  explains  the  prevention  of  crossing 
between  the  fitted  and  the  unfitted,  and  shows  how  the  succes- 
sive generations  of  a  species  may  gradually  depart  from  the 
original  type,  becoming  in  time  a  different  species ;  but  it  can- 
not  explain  the  divergences  that  arise  between  those  that  have^ 
hy  the  fact  of  successful  propagation^  proved  their  fitness.  It 
depends  on  superiority  of  adaptation  to  the  environment,  and 
tends  to  produce  increasing  adaptation ;  but  divergent  kinds  of 
adaptation  are  not  necessary  conditions  for  it,  and  it  cannot  he 
the  cause  of  increasing  ditutrgcnce  between  the  inc^^ient  kinde  that 
otherwise  ariee, 

DlVEEOEhX  £voLT:TION  nut  explained  by  "  TRK  AJ)VA2fTAii£ 
OF  DIVEUOESCE  OF  CHARACTEU." 

Two  sections  of  the  4th  chapter  of  the  *  Origin  of  Species ' 
are  given  to  the  discussion  of  the  "  principle  of  benefit  being 
derived  from  divergence  of  character,"  which  it  is  maintained 
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will  generally  lead  to  the  most  different  or  diveigent  ytaar 
tioni  being  praaenred  and  aeimmulated  bj  natural  aelection.*' 
Kow  >t  cannot  be  doubted  that  ability  to  appropriate  unused 
xeaouToee  would  be  an  advantage  to  any  members  of  a  eom- 
munity  pressed  for  food ;  but  I  do  not  see  how  the  dirergence 
that  would  enable  them  to  appropriate^  for  example,  a  new  kind 
of  food  can  be  accumulated  while  free  erossing  oontinues;  and 
Natural  Selection  cannot  prevent  the  free  crossing  of  competitors 
who  leftTe  progeny. 

HaTing  found  that  the  evolution  of  the  fitted  is  secured 
through  the  prevention  of  crossing  between  the  better  fitted 
and  the  less  fitted^  can  we  believe  that  the  evolution  of  a 
special  raoe^  regularly  transmittmg  a  special  kind  of  fitness, 
can  be  realized  without  any  prevention  of  croesing  with  other 
races  that  have  no  power  to  transmit  tiiat  special  kind  of 
fitness?  Can  we  suppose  that  any  advantage,  deriTed  firom 
new  powera  that  prerent  severe  competition  with  kindred,  can 
be  permanently  transmitted  through  succeeding  generationB  to 
one  small  section  of  the  spedes  while  there  is  free  crossing 
equally  distributed  between  all  the  fomilies  of  the  species  ?  Is 
it  not  apparent  that  the  terms  of  this  supposition  are  inconsis- 
tent with  the  fundamental  laws  of  heredity  ?  Does  not  inheri- 
tance follow  the  lines  of  consanguinity ;  and  when  consanguiniiy 
is  widely  diffused,  can  inheritance  be  closely  limited?  When 
there  is  free  crossing  between  the  families  of  one  species  will  not 
any  peculiarify  that  appeara  in  one  family  either  be  neutraliaed 
by  crosses  with  families  possessing  the  opposite  quality,  or  being 
preserved  by  natural  selection,  while  the  opposite  quality  is 
gradually  ea^uded,  will  not  tiie  new  quality  gradually  extend  to 
all  the  branches  of  the  spedes;  so  that,  in  this  way  or  in  that, 
increasing  divergence  of  form  will  be  prevented  ? 

If  the  advantage  of  freedom  from  competition  in  any  given 
variation  depends  on  the  possession,  in  some  degree,  of  new 
adaptations  to  unappropriated  resources,  there  must  be  some 
cause  that  favoxirs  the  breeding  together  of  those  thus  specially 

endowed,  and  interferes  in  some  degree  with  their  crossing  with 
other  variations,  or,  fiuling  of  this,  the  special  advantage  will  in 
succeeding  generations  be  lost.  As  some  degree  of  Independent 

G^eration  is  necessary  for  the  continuance  of  the  advantage,  it 
is  evident  that  the  same  condition  is  necesssry  for  the  acenmu- 

lation  through  Natural  Selection  of  the  powera  on  which  the 
£Dnr.  joiTjar.— BOOLoeT,  tol.  xz.  17 
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adnuitage  depeodi*  Th0  advankyie  qf  Hvetyenee  if  eharaeier 
amnai  he  refoinei  thoie  thatfaU  to  retain  the  Heergent  ekantO' 
t0t ;  mki  dweryenl  ckaraeter  eannot  he  retained  hjf  ikoea  that  are 
eanetantly  erweing  with  other  ki$tdig  mid  the  preeentum  rffree 
eromng  hetween  thoee  Aat  are  equaUjf  eueeee^ftil  ie  in  no  wojf 
eeenred  2y  2^aturdl  Seleetian, 

Natural  Selection  with  Great  Difference  in  External 
CoirBinojis  vor  sumciEKT  to  szpla.in  Ditbbosst  Etolutioii. 

The  intuffieieiiej  of  Natural  Selection  witiiout  SegeneratioD 
to  account  for  divergent  evolution  in  an  area  where  the  external 
conditiona  are  nearly  uniform  'mej  be  admitted  by  some  who 
will  claim  that  the  case  is  quite  otherwise  when  a  species  nmgee 
freely  orer  an  area  in  which  it  is  subjected  to  strongly  contrasted 
conditions.  It  may  be  claimed  that  Diversity  of  Natural  Selection 
resulting  from  a  great  difference  in  external  nature  is  sufficient 
to  account  for  divei^ent  evolution  without  any  Segeneration. 

In  the  discussion  of  this  subject,  important  light  can  be  gained 
by  referring  to  the  experience  of  the  breeder.  This  experienoe» 
in  as  fiir  as  it  relates  to  the  subject  of  Separation  in  the 
production  of  divergent  breeds,  may  be  arranged  under  three 
heads.  1st.  Diversity  of  Selection  without  Separation.  2nd. 
Separation  without  Diversity  of  Selection.  8rd.  Sepsrationniore 
or  less  complete  with  Diversity  of  Selection. 

As  the  full  discussion  of  these  points  is  impossible  here,  and  as 
there  is  probably  but  little  difference  of  opinion  in  regard  to  what 
the  results  would  be,  I  shall  content  myself  with  a  simple  state- 
ment of  what  I  believe  the  experience  of  breeders  shows.  Dif- 
ference in  the  standards  of  Selectiou  without  Separation  can 
avail  nothing  in  creating  divergence  of  types  j  while  Separation 
without  difference  in  the  standards  of  Selection  will  avidl  some- 
thing, though  food  and  external  conditions  are  kept  the  same ; 
but  to  secure  the  greatest  divergence,  in  a  given  time,  there  must 
be  both  Diversity  of  Selection  and  complete  Separation.  In  the 
case  of  Separation  without  Diversify  of  Selection  there  is  room 
for  difference  of  opinion ;  for  the  examples  that  some  would  daim 
as  proving  that  there  is  often  divergence  without  Diversity  of 
Selection  and  without  difference  in  external  conditions  may  be 
attributed  by  others  to  unconscious  Selection.  It  is  granted  by 
everyone  that  no  skill  in  selecting  the  animals  that  possess  the 
desired  qualities  will  have  any  effect  in  estsblisbiog  a  new  breed, 
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uolesB  the  selected  animals  are  prevented  from  breeding  with 
others  that  are  deficient  in  the  desired  qualities.  Wc  further 
find  that  while  Separation  is  an  absolutely  eascntial  condition  for 
this  divergence,  Diversity  of  Selection  is  not  so  essential.  This 
is  illustrated  in  the  case  of  the  slightly  different  typcn  that 
•re  presented  by  the  wild  cattle  found  in  tlie  different  parka  of 
England,*  a  phenomenon  which  can  hardly  be  attributed  to  any 
diTersity  in  the  environment. 

Jn  artificial  breeding  universal  experience  teaches  that  Varia- 
tion and  Selection,  without  Separation,  do  not  produce  diver- 
gence of  races.  The  separate  breeding  of  difl'erent  classes 
of  variation  is  a  necessary  condition  for  the  accumulation  of 
divergent  variation;  and  wherever  the  separate  breeding  of 
different  classes  of  variation  is  secured,  there  divergence  of 
character  is  the  result.  In  other  words,  Segregate  Breeding  is 
necessary  to  divergent  evolution  in  gamogenetic  animals. t 
Moreover,  we  have  every  reason  to  believe  that  the  same  law 
holds  good  throughout  the  whole  organic  world.  The  generating 
together  of  similars,  with  the  excluf<ion  or  reparation  of  dinsimi- 
laro,  is  the  central  necessity  in  all  evolution  by  descent,  whether 
monotypic  or  polytypic  ;  and  whatever  causes  the  separate  genera- 
tion of  different  classes  of  variation  will  he  the  cause  of  divergent 
evolution.  That  is,  wherever  this  condition  ia  added  to  the  per- 
manent laws  of  organic  life,  there  divergence  will  follow.  A» 
we  have  already  seen,  Natural  Selection  or  the  Survival  of  the 
Fittest  necessarily  separates  between  the  survivors  and  the  non- 
survivors,  between  the  best  fitted  and  the  least  fitted,  and  is, 
therefore,  the  cause  of  monotypic  transformation ;  bat  it  cannot 
be  the  cause  of  separation  between  the  different  families  of  those 
that  snTTiTe,  and,  therefore,  cannot  be  the  cause  of  divergence 
of  chaiacter  between  these  &mi]ies.  But  we  find  that  diTexgenoe 
of  eharaeter  offcen  arises  between  the  branebeB  of  one  stock, 
and  in  many  cases  this  divergence  increases  till  well-marked 
Yarietiea  are  established.  If,  therefore,  the  general  principle  we 
ba?6  jnat  stated  is  true,  there  must  be  certain  causes  producing  the 

*  See  Darwia's  *  Yariation  under  Domestication/  chapter  xv.  2Dd  page. 

t  In  a  subsequent  paper  I  shall  thow  how  it  is  that  Separate  Ereoding,  long 
continued,  inevitjibly  ends  in  Segregate  Breeding.  In  this  chapter  I  confine  my 
attention  more  especially  to  Separate  Breeding  when  combined  with  DiTersity 
of  Selection  in  the  different  sections,  for  it  ia  eridait  that  this  will  produce 
'S^gi^g&te  Bleeding. 
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IndependeDt  Generation  of  tbeae  formB ;  «id,  if  we  can  discoTer 
ttiese  causes  and  trace  them  to  general  principles,  thej  will,  in 
conneetion  with  the  laws  of  Yariation  and  Selection,  explain 
divergent  evolution,  that  is  the  transformation  of  one  fom  into 
many  forms,  of  one  species  into  many  species.  As  community 
of  CYolution  arises  where  there  is  community  of  breeding  between 
those  that  through  superior  fitness  ha^e  opportunity  to  propa- 
gate, so  I  believe  it  will  be  found  that  dirergent  evolution  arises 
where  there  Is  separate  breeding  of  the  different  dasses  of  the 
successful.  In  other  words,  EzduriTe  Breeding  of  other  than 
average  forms  causes  Monotypic  Evolution,  and  Segregate 
Breeding  causes  Divergent  or  Polytypic  Evolution. 

The  fiMSts  of  geographical  distribution  seem  to  me  to  justify 
the  following  statements : — 

(1)  A  species  exposed  to  different  conditions  in  the  different 
parts  of  the  area  over  which  it  is  distributed  is  not  represented 
by  divergent  forms  when  fxee  interbreeding  exists  between  the 
inhabitants  of  the  different  districts.  In  other  words,  Diversity 
of  Natural  Selection  without  Separation  does  not  produce  diver- 
gent evolution. 

(2)  We  find  many  cases  in  which  areas,  eonesponding  in  the 
character  of  the  environment,  but  separated  from  each  other  by 
important  barriers,  are  the  homes  of  divergent  forms  of  the  same 
or  allied  species. 

(8)  In  cases  where  the  separation  has  been  long  continued, 
and  the  external  conditions  are  the  most  diverse  in  points  that 
involve  diversity  of  adaptation,  thore  we  find  the  most  decided 
divergences  in  the  organic  forms*  That  is,  where  Separation 
and  DivOTgent  Selection  have  long  acted,  the  results  are  found 
to  be  the  greatest.  The  1st  and  M  of  these  propositions  will 
probably  be  disputed  by  few  if  by  any.  The  proof  of  the  2nd 
IS  found  wherever  a  set  of  closely  allied  organisms  is  so  distri- 
buted over  a  territory  that  eaeh  species  and  variety  occupies  its 
own  narrow  district,  within' which  it  is  shut  by  barriers  that 
restrain  its  distribution,  while  each  species  of  the  environing 
types  is  distributed  over  the  whole  territory.  The  distribution 
of  terrestrial  mollusks  on  the  Sandwich  Islands  presents  a  great 
budy  of  fiiets  of  this  kind. 
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SSLSOIION  OF  ETERT  KIND  INSUFFICIENT  TO  AOCOUKT  l^B 
JDlTEBOEHI  EyOXiUTIOIT. 

Thoagli  I  htm  no  leawn  to  doubt  the  importaaoe  ci  Sezml 
Selection  in  promoting  the  transfonnation  of  man^  epeeieB,  I 
think  I  ean  show  that  unleaa  combined  with  some  aep«ratl?e  oi 
aegtegatiTe  influence,  that  prevents  free  interoroaaUig,  it  can 
aTail  nothing  in  producing  a  diversity  ol  raoea  from  one  stock. 
In  the  nature  of  its  action  Sexual  Selection  is  simply  exdusive. 
It  is  the  exdusive  breeding  of  those  better  fitted  to  the  sexual 
instincts  of  the  spedes^  resulting  from  the  failure  to  breed  of  the 
less  fitted.  It  therefore  indicates  a  method  of  separation  between 
the  better  fitted  and  the  less  fitted ;  but  it  gives  no  explanation 
of  separation  between  those  that  are  equally  successful  in  pro- 
pagating. 

I  maintain  that  in  a  great  number  of  animal  spedes  there  are 
sexual  and  social  instincta  that  prevent  the  free  crossing  of 
dearly  marked  races;  but  as  these  segregative  instincts  aie 
rarely  the  cause  of  failure  to  propagate,  and  since  when  they  are 
the  cause  of  failure  the  failure  is  as  likdy  to  fall  on  one  kind  as 
on  another,  I  eondude  that  the  Segregate  Breeding  resulting 
from  these  instincts  cannot  be  classed  as  either  Sexual  or  Social 
Sdection.  BeflexiTe  Sdection  in  all  its  forms  is,  like  Natural 
Sdection,  the  result  of  success  and  failure  in  vital  processea 
through  which  the  successful  propagate  without  crosdng  with 
the  unsncoessful ;  but  it  in  no  way  secures  the  breeding  in 
separate  groups  of  those  that  are  successful  in  propagating.  The 
exdusion  of  certain  eompetitoni  firom  breeding  is  a  very  different 
process  from  the  separation  of  the  successful  oompetitorB  into 
different  groups  that  are  prevented  from  intercrossing,  and 
whose  competition  even  is  often  limited  to  the  members  of  the 
same  group.  Sexual  Sdection,  like  other  forma  of  Beflexive 
Sdection,  can  extend  only  as  far  aa  members  of  the  same  speciea 
act  on  each  other.  If  the  individuals  of  two  groups  have 
through  difference  in  their  tastes  ceased  to  compete  with  each 
other  in  seeking  mates,  they  are  already  subject  to  different  and 
divergent  forms  of  Sexual  Selection ;  and  is  there  any  reason  to 
attribute  this  difference  in  their  tastes  to  the  fact  that,  when 
there  was  but  one  group  and  the  tastes  of  all  were  conformed  to 
a  single  standard^  some  of  the  competitors  failed  of  propagating, 
througb  bdng  crowded  aside  by  those  more  sucoessfril?   ^  the 
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failure  qf  the  unnteeetq/ul  cannot  he  the  eatue  ef  wpwmfiUm  he* 
tween  tie  difiretU  kinds  of  the  eueeet^,  then  Seleeticn,  whether 
Ifaiurali  or  Btfitsioe^  or  qfamff  other  kind,  eafuiat  he  the  eaute  of 
Divergent  SvohOon,  eseept  at  eo'^pentting  with  tome  eaute  qf 
Independent  Oeneration, 

The&iluie  of  Sexual  Selection^  without  Separation  or  Segiega- 
tioDi  to  account  for  divergent  evolutioD,  will  perhaps  be  made 
clearer  to  some  minds  hj  considering  some  of  the  particular 
conditions  under  which  it  occurs.  Suppose^  for  instance,  that  in 
some  species  of  humming-bird  there  occurs  a  slight  trariation  in 
the  form  or  colour  of  the  tail-feathers  of  the  male  that  adds  to 
the  heantj  of  the  indiTiduals  possessing  the  new  character  and 
rendering  them  more  attractiTe  to  the  females.  We  can  see 
that  they  might  hare  an  adyautage  over  their  rirals  in  leaWng 
progeny,  and  that  the  variety  might  in  that  way  gradually  gain 
the  ascendency,  and  the  beauty  of  the  markings  become  more 
and  more  completely  de6ned ;  but  under  such  conditions  what 
could  prerent  the  whole  species  from  being  gradually  transformed  ? 
Unless  there  was  some  separatiTe  or  segregative  principle  thai 
prevented  the  new  variety  from  crossing  with  the  others,  the 
species  would  remain  but  one,  though  changed  in  some  of  its 
characters.  We  should  have  transformation  without  divergence. 

The  same  must  be  true  of  Institutional  Selection.  It  may  be 
the  cause  of  transformation ;  but  it  cannot  be  the  cause  of  diver^ 
gent  evolution,  unless  there  are  added  to  it  other  causes  that  pro- 
duce divergence  in  the  character  of  the  forms  selected,  and  the 
separate  breeding  of  the  different  groups  of  forms  thus  selected. 
A  single  illustratiou  wOl  set  in  a  clear  light  the  limitation  in 
the  influence  of  Institutional  as  well  as  all  other  Selection.  In 
primitive  communities  the  deaf  are  but  little  cared  for,  and  owing 
to  the  great  disadvantages  of  their  position  their  opportunitiee 
for  gaining  subsistence,  and  therefore  for  rearing  &milies,  are 
greatly  diminished:  this  is  Natural  Selection.  Again,  those  who 
are  at  so  great  a  disadvantage  in  communicating  with  their  com- 
panions will  be  also  at  a  disadvantage  in  finding  consorts:  this 
we  may  call  Social  Selection.  Again,  a  community  might  either 
by  law  or  by  strict  custom  prevent  the  marriage  of  the  deaf: 
this  would  be  Institutional  Selection.  Any  one  of  these  forms  of 
selcHstion  might  be  pressed  so  &r  as  to  be  the  means  of  tni»reasing 
the  average  power  of  hearing  in  the  community  in  succeeding 
generations ;  but  it  could  never  be  the  cause  of  two  divergent 
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noes,  one  with  good  powers  of  hearing  and  the  other  with  an 
increaBing  liability  to  deafaeas.  To  aeeure  aaeh  diTergence  it  is 
neoeaiary  that  segregatiTe  inftaeneeB  ahotild  be  introduced,  aaeh 
aa  have  been  moat  amply  faroiahed  by  the  modem  ayatem  of 
educatioQ  for  the  deaf.  Uader  these  influeneea  those  endowed 
with  hearing  and  those  without  hearing  have  been  separated  into 
two  commnnitieSy  the  members  of  each  having  but  little  oppor^ 
tnnity  for  acqnaintanee  beyond  the  limtta  of  that  community ; 
each  community  having  separate  sdiools,  separate  newspapers, 
and  to  some  extent  •  separate  language.  As  the  result  of  this 
segregation  marriages  between  the  two  eUsses  hsTS  been  greatly 
diminished;  and  little  by  little  two  racea  are  arising,  the  hearing 
race  and  the  deaf  race.* 

EeaSONS  of  a  GeNEKAL  (.-IIARACTRR  FOR  OONSIDEKINO  SELECTION 

WITHOUT  Independent  Generatiox  an  UNSATiBfACTOUY 
Explanation  of  Diveboknt  Evolution. 

1.  The  dirergence  is  often  confined  to  characters  which  ssem 
to  haTc  no  possible  relatione  of  adaptation  either  to  the  enrixon* 
ment  or  to  other  members  of  the  species,  and,  therefore,  to  be 
independent  of  both  Natural  and  BeflexiTe  Selection. 

2.  Divergence  relating  to  adaptive  character  successfttlly 
propagated  iuToWes  different  kinds  rather  than  different  degrees 
of  adaptation  and  advantage;  and,  aa  Adaptational  Selection  de- 
penda  on  the  difference  of  degrees  of  advantage,  it  cannot  account 
for  the  diTergence  of  forms  possessing  equal  degreea  of  ad' 
vantage. 

8.  In  the  yeiy  nature  of  its  action,  we  see  that  Adaptational 
Selection  unaccompanied  by  Independent  Generation  must  pro< 
duce  essentially  monotypic  transformation. 

4.  In  artificial  breediog,  Independent  Generation  is  found  to  be 
an  esBcntial  condition  for  the  production  of  divergent  races ;  and 
there  is  no  reason  to  doubt  that  the  same  law  holda  good  in  the 
divergence  of  natural  forms. 

5.  The  general  fact  that  apecies  possessing  high  powers  and 
large  opportunities  for  migration  occupy  large  areaa,  while  those 

*  Seo  paper  by  Alexander  Graiiam  Beli,  read  before  the  National  Academy 
of  Scwiict*,  November  13, 1883,  upon  the  "  Formation  of  a  Deaf  Variety  of  tho 
Haman  Ban ; "  also  %  raview  of  tbo  umid  in '  The  Popular  Soleiioe  ICimtbly 
M  zxriLp.  15,  wtttlad  *'  Cm  Man  bsModyMl^  MMtianf 
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poiiMsmg  low  powers  and  tmtSl  opportnnities  for  migration 
divide  the  same  areai  or  an  area  no  larger,  between  many  re- 
preeentatiTe  speeiea,  shows  tliat  independent  generation  is  an 
important  element  in  their  divergenoe. 

CHAPTER  n. 

CUJCVLATITE  DlYSBGfiNOifi  IHBOUQH  CUMULA.IIY£  SfiailSaAIIOK. 

Local  separation  in  dissimflar  environments  is  the  only  cause 
of  Segregation  that  has  been  clearly  pointed  out  by  Darwin.  I 
shall,  however,  endeavour  to  show  that  there  are  other  causes 
producing  Segregation,  and  that,  without  any  Change  of  Bn- 
vironment  or  change  in  the  Environment,  tbey  may  produce 
all  the  phenomena  of  Divergent  Evolution.  Aay  cause  that, 
out  of  two  or  more  kinds  of  suecesaful  variations,  bziogs  to- 
gether one  kind  in  such  a  way  as  to  fadlitaie  their  breeding 
together,  or  to  hinder  their  breeding  with  those  of  other  kinds, 
is  according  to  my  definition  a  cause  of  Segregate  Breeding ; 
and  the  experience  of  breeders  shows  that  wherever  such  causes 
operate  divergent  evolution  is  the  result,  and  that  the  diver* 
gence  accumulates  when  the  process  is  continued  through  many 
generations.  From  their  experiments  we  learn  that  any  form 
of  Segregate  Breeding  persistently  continued  will  result  in  diver- 
gent evolution.  As  any  form  of  natural  selection  in  which 
other  than  typical  forms  have  the  advantage  will  result  in  Mono* 
typic  Evolution,  so  any  form  of  segregate  generation  will  produce 
Polytypic  Evolution.  I  call  this  the  law  of  Oimulaiive  JHwr^ 
gmee  ihrcugh  OumulaHve  Segregation*  It  is  a  generalization 
established  by  the  vridest  experience  of  mankind  in  the  cultiva* 
tion  of  plants  and  the  breeding  of  animals ;  and  any  assumption 
that  is  not  in  accord  with  it  may  be  wisely  called  in  question. 

I,  therefore,  judge  that  the  advantage  or  disadvantage  of  their 
divergence,  to  individuals  diverging  from  the  typical  form  of  a 
species,  cannot  be  the  factor  that  determines  whether  the  diver- 
gence shaU  be  accumulated. 

A  divergent  member  of  any  intergenerating  group  cannot  long 
perpetuate  its  kind,  if  the  divergence  is  any  disadvantage ;  for 
the  superior  propagation  of  the  more  successful  kinds  wfll  soon 
overpower  the  influence  of  the  less  successful ;  and  the  result 
will  be  Monotype  Evolution,  The  case  is,  however,  very  dif<* 
ferent  with  variations  that  are  wholly  or  partially  separated  txom. 
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each  other  and  from  the  type  by  their  dirergent  adtptation  to 
different  kinds  of  resources,  or  by  any  other  eaiue.  The  per- 
petuation of  Bueh  Tariations  depends  not  upon  any  advantage 
they  poBBeee  above  the  type  from  which  they  diverge,  but  upon 
ability  to  appropriate  from  the  environment  sufficient  simply  to 
maintain  existence,  and  t!ie  result  is  Polytypie  Evolution.  In 
other  words,  of  the  freely  crossing  forms  of  any  species  it  is 
only  those  that  are  most  snecessful  that  are  perpetuated ;  while 
<lf  Jbrmt  that  are  neither  competing  nor  crossing ^  every  kind  is 
perpetuated  that  is  not  fatally  defideiU  in  adaptations.  It 
follows  that  a  form  that  under  present  conditions  maintains 
only  a  precarious  existence  may,  if  kept  from  crossing,  maintain 
its  characteristics  unimpaired  for  many  generations,  and  at  last, 
through  changes  in  tlie  environment,  enter  upon  a  period  of 
great  prosperity.  Such  would  be  the  case  with  a  form  de- 
pending upon  resouroes  at  first  scarce,  and  afterwards  very 
abundant. 

Again,  the  individuals  of  a  species  that  are  brought  together 
in  their  attempts  to  appropriate  some  new  kind  of  resource,  and 
are  thus  led  to  breed  with  each  other,  and  not  with  the  rest  of 
the  species,  become  a  new  Intergcnerating  Group  in  which  a  new 
and  divergent  form  of  natural  selection  is  established,  depending 
on  divergent  adaptations  in  the  organism,  without  any  change  in 
the  environment.  The  gradual  process  of  gaining  full  adapta- 
tion to  the  new  resources  may  extend  over  many  generations, 
and  during  this  long  period  the  divergent  form  may  be  at  a  great 
disadvantage  as  compared  with  the  typical  furm ;  but  after  this 
long  process  of  divergence  is  completed,  and  full  command  of  the 
new  resource  is  gained,  the  new  race  may  enter  upon  a  period  of 
great  prosperity.  In  such  a  case,  the  period  of  most  rapidly 
accumulating  divergence  is  a  period  when  the  incipient  race  is 
suffering  the  heaviest  disadvantage.  The  transformation  from  • 
wild  to  a  domestic  state  afibrds  a  com  [lote  parallel  to  this  process. 
In  the  initial  and  earlier  stages,  the  divergent  branch  that  is 
being  domesticated  is  in  constant  danger  of  extermination ;  and 
it  is  only  when  a  good  degree  of  adaptation  to  the  new  conditions 
has  been  gained  that  it  can  be  said  to  be  as  prosperous  as  tho 
wUd  stock  from  which  it  was  derived.  Darvdn  has  not  explained 
how  disadvantageous  sexual  iustincts  can  be  formed ;  but, assum- 
ing that  there  are  such  instincts,  be  has  shown  that  they  would 
modify  the  species  in  a  way  that  is  disadvantageous.   He  believea 
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tite  progenitors  of  man  «m  deprired  of  thoir  hairy  ooat  by 
Sexual  Sekction  that  was,  in  its  earlier  stages,  diaadvantageoas. 

It  is  therefore  erident  that  the  simple  ftot  of  divergence  in 
any  case  is  not  a  snffieient  ground  for  assaming  that  the  divergent 
form  has  an  advantage  over  the  type  from  which  it  diverges.  We 
may,  however,  be  sure  that  there  is  some  cause  or  oomhination  of 
causes  that  facilitates  the  intergeneratiug  of  those  nmilarly 
endowed,  and  hioders  their  crossing  with  other  kinds ;  and  if  we 
can  discover  the  cause  of  this  Segregate  Generation,  we  shall 
have  an  explanation  of  one  part  of  the  process  by  which  the 
forms  thus  endowed  are  becoming  a  distinct  race. 

• 

SbPABAIIOV  ABTD  SieBBftATTOV  WITH  THB  FRiirCIPLi 

or  Ismmv. 

It  will  contribute  to  clearness  in  our  discussion  if  we  can  gain 
definite  conceptions  of  the  conditions  that  are  necessarily  in- 
volved  in  Separate  and  Segregate  Breeding. 

Separate  Generation,  which  for  convenience  I  call  Separation, 
implies : — 

1st.  The  indiscriminate  separation  of  the  members  of  a  species 
into  different  sections  that  are  prevented  from  freely  erossing 
with  each  other. 

2nd.  The  aggregation  of  the  members  of  one  sectioo  ;  that  is, 
their  being  brought  into  conditions  of  time  and  plsce  that  allow 
of  their  freely  crossing. 

3rd.  The  integration  of  the  members  of  each  section  into  one 
intergencratiug  group,  throngh  the  operation  of  fttnctional  adap- 
tations by  which  the  members  of  each  section  freely  cross  with 
each  other.  This  analysis  of  the  process  shows  that  it  may 
depend  upon  a  great  variety  of  causes,  working  together  in  a 
very  complex  way.  We  shall  hereafter  find  that  the  causes  of 
depuration  may  operate  in  such  a  way  that  no  aggregation  or 
propagation  takes  place  amongst  the  members  that  are  separated 
from  the  old  stock;  but  in  such  cases  there  is  no  Separate 
Generation,  and  therefore  no  Separation  in  the  sense  in  which  I 
use  the  word. 

Segregate  Generation  also  consists  of  separation,  aggregation, 
and  integration;  but  it  differs  from  Separate  Generation  in  that 
in  the  latter  the  separation  is  indiscriminate,  while  in  the  former 
there  is  a  more  or  less  pronounced  bringing  together  of  those 
that  are  simiUorly  endowed,  with  separation  of  those  that  are 
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dimimilar.  Segregate  Geneistioa  is  therefore  the  separation  of 
diMimilan,  with  the  aggregation  and  integration o£  similars.  As 
▼e  have  already  seen,  Segregate  Broediug  may  be  produced  by 
Separate  Breeding  accompanied  by  Diversity  of  Natural  Selection 
in  the  diSeient  aectioiiB.  It  ie  also  evident  that  any  other  cause 
that  develops  in  one  or  more  of  the  separate  seotione  of  the 
species  characters  that  are  not  found  in  the  other  sections  will 
produce  Segregate  Breeding.  Such  cases  are  Diversity  of  Selec- 
tion of  other  forms  than  Natural  Selection,  Divorsitv  in  the 
inherited  effects  of  Use  and  Disuse  (unless  physiologists  Iimvo 
been  mistaken  in  supposing  that  there  are  any  such  efi'ects),  and 
DivL-ritity  in  the  inherited  characters  derived  from  the  Direct 
Effects  of  tiie  EnTiroonieut  (unless,  again,  Weismaun  is  right  and 
the  general  belief  wrong).  Segregate  Breeding  may,  moreover, 
be  produced  directly  by  the  Tery  way  in  which  the  separation  uf 
the  different  sections  is  secured.  One  of  the  Lest  examples  of 
this  kind  of  Segregation  is  seen  in  what  I  call  Industrial  Segre- 
gation, where  the  members  of  a  Rpt  eies  are  distributed  according 
to  their  endowments,  those  of  similar  endowments  being  brought 
together.  In  such  cases,  Hi>gregation  is  introduced  as  soon  as 
the  Separation,  without  depending  on  the  subsequent  action  of 
the  environment,  or  on  diverse  forms  of  Use,  or  of  Selection ; 
though  there  can  be  no  doubt  that,  in  the  great  majority  of 
e&8e»i  Diversity  of  Use  and  Diversi^  of  Selection  of  some  kind 
will  in  time  come  in  tu  Intensify  the  result. 

There  is  another  invariable  sequence  which  it  is  necessary  we 
should  keep  in  mind,  if  we  would  understand  the  relation  in 
which  these  two  principles  stand  to  each  other.  I  rt  ler  to  the 
certainty  that  all  jurolonged  Separate  Breeding  will  be  trans* 
formed  into  Segregate  Breeding.  In  other  words,  indiscriminate 
separation,  in  which  there  is  no  apparent  difference  in  the  dif- 
lerent  groups,  is  in  time  found  to  be  a  separation  in  which  there 
is  a  decided  difference  in  the  different  groups.  Whenever  a 
sufficient  number  of  the  same  species  to  ensure  propagation  are 
brought  together  in  an  isolated  position.  Separate  Qeneiation  is 
the  result ;  and,  if  this  Separate  Generation  is  loug-continaed, 
we  have  reason  to  believe,  it  always  passes  into  Segregate  Genera- 
tion with  divergent  evolution.  The  fundamental  cause  for  this 
seems  to  lie  in  the  fact  that  no  two  portions  of  a  species  possess 
exsctly  the  same  average  charaeter,  and  that  the  initial  differences 
are  for  ever  reacting  on  the  environment  and  on  each  other  in 
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such  a  whj  as  to  ensure  increasing  divergence  in  eaeh  suooeariro 
generation,  as  long  as  the  indiridualfl  of  the  two  groups  are  kept 
from  intergenerating.  In  my  paper  on  Diverti^  of  Evolution 
under  one  Sef  of  External  Conditions,  T  spoke  of  this  principle  of 
divergence  as  "  Separation  with  Variation  but  in  order  to  dis- 
tinguish the  antecedent  condition,  which  is  Separation,  from  the 
result,  which  is  aometiiii^  more  than  Variation,  I  now  call  the 
certainty  that  some  form  of  divergent  teansformation  will  arise 
when  intergeueration  is  prevented  the  principle  of  Infengion; 
and  Segregation  produced  by  independent  transformation  I  call 
Intensive  Segregation. 

As  Separate  and  Segregate  Generation  are  so  closely  related, 
I  have,  in  order  to  avoid  a  multiplication  of  terms,  classified  tlio 
two  principles  together  under  the  general  term  Segregation.  In 
my  discussion  of  the  causes  of  Segregation  I  shall,  however, 
endeavour  to  determine  concerning  each  class  of  causes  whether 
they  are  primarily  Separative  or  Segregative. 

A  fuU  discusBion  of  tiie  causes  of  Segregation  would  require 
that  under  each  combination  of  causes  to  which  we  gire  a  dis- 
tinctive name  we  should  show  : — 

1.  How  the  Independent  Generation  is  produced. 

2.  How  the  difference  of  character  in  the  different  sections  is 
produced. 

3.  How  the  aggregation  in  place  bringing  together  the  members 
of  each  section  is  produced. 

4.  How  the  correspondence  in  times  and  seasons  necessary  for 
intergeneration  is  secured  within  each  section. 

5.  How  the  correspondence  of  community  and  of  Sexual  and 
Social  instincts  necessary  for  intergeueration  is  secured  within 
each  section. 

6.  How  the  correspondence  in  structure,  in  dimensions,  and 
in  the  mutual  potentiality  of  the  sexual  elements  necessary  for 
intergeneration  is  secured  within  each  section. 

It  will,  however,  be  observed  that,  with  the  exception  of  the 
two  first,  these  questions  relate  to  the  necessary  conditions  that 
must  always  exist  in  the  case  of  every  intergenerating  group ; 
and  as  it  is  evident  that  intcTj^eneration  in  some  degree  must  be 
the  normal  condition  in  every  Bt'xual,  that  is  in  every  gamo- 
genetie,  species,  we  may  here  assume  that  all  the  conditions 
necesgiary  to  intergoTierntion  exist,  except  so  far  as  they  have 
been  disturbed  by  causes  producing  Segeneration.   In  tracing 
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the  causee  of  Segregation  it  will  therefore  be  sufficient  if  iu 
each  class  of  cases  we  gire  the  cause  of  Scgeneration,  showing 
why  the  same  canBe  does  not  prevent  all  intergeneration,  and 
explain  the  difference  of  character  in  the  different  sections  pro- 
duced by  the  Segeneration.  In  full  accord  with  the  implications 
of  the  theory  of  evolution,  we  proceed  on  the  assumption  that 
intergeneration  wie  the  origiiiul  condition  of  every  species,  and 
tlmt  the  intergeneration  of  those  that  axe  brought  together  under 
&TOurable  cireumstancee  may  be  taken  for  granted,  unless  there 
ia  some  special  eanae  ^t  prevents.  All  that  is  necessary  to 
produce  Separation  is  the  failure  of  any  one  of  the  many  con- 
ditions on  which  free-crossing  depends,  in  such  a  way,  and  to 
such  a  degree,  that  the  spedee  falls  into  two  or  more  sections 
between  which  crossing  is  interrupted,  without  its  being  inter- 
rupted within  the  bounds  of  each  section.  And  all  that  is 
necessary  to  produce  Segregation  is  that  to  Separation  should  be 
added  some  cause  tbat  seeuxee  difference  of  character  in  the 
difierent  sections.  And  as  Separation  long  continued  inevitably 
tods  in  Segregation  through  the  development  of  difference  of 
character  in  the  different  sections,  we  need,  not  in  our  classiA- 
cation  set  them  wholly  apart,  though  for  the  sake  of  clearly 
recognising  the  differenoe  it  will  be  weU  to  note  in  each  class  of 
causee  whether  the  primaiy  effect  is  Separation  or  Segr^tion. 


CUMULATIYK  JSiieRKOATlON  AND  THK  CXiABSIflOAIIOir  Ot 

ITS  Dlffereut  Fobms. 

The  fundamental  law  to  which  I  would  call  attention  may  be 
expressed  in  the  following  formula: — Cumulative  Segregation 
produces  accumulated  divergence;  and  accumulated  divergence 
produces  pennanent  Segregation;  and  the  Segregate  subdivision 
of  those  permanently  Segregated  produces  the  divisions  and  sub* 
divisions  of  organic  phyla.  If,  ^en,  we  can  discover  tiie  causes 
of  Segregation,  we  shall  understand  the  causes  of  a  wide  range 
of  phenomena ;  for  this  is  the  fundamental  principle  in  the  for- 
mation of  varieties,  species,  genera,  families,  orders,  and  all  greater 
divergences  that  have  been  produced  in  the  descendants  of 
common  ancestry. 

In  treating  of  the  causes  of  Segregation,  I  have  f  otmd  it  con- 
venient to  make  two  distinct  dassifications.  In  the  one  the 
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fundamentBl  diatinction  is  between  segregaAioii  produced  bj  tlie 
purpoee  of  mm,  whieh  I  cell 

liATIO>'AL  i5EOREOATION,  in  itS  tWO  foTtllS  : 

Artificial  Sbgbegation, 
iNeriTUTiojrAL  SsojUEOATioir, 

and  that  produfied  by  natoie  outeide  of  man,  wbtcb  I  oall 

BeSPONSIVE  SEGAEOATiON  ; 

while  any  of  theee  forme  of  Segregation  may  be  intensified  by 
Independent  transformstkm  thiongh  the  prindpleB  of  Diversity 
of  Selection,  Diversity  of  Use,  or  Diversity  of  Direct  Sffects  of 
the  Eovironment ;  and  the  combined  action  of  Segrogation  witl* 
these  and  other  prindplea  of  transformation  I  eall 

IramraiTB  SxeBX&ATiov. 

In  the  other  classification,  the  fundamental  distinction  is  be- 
tween segregation  arising  from  the  relations  in  which  the  organism 
stands  to  the  environment,  which  I  call 

Environal  Segregation, 

and  segn  gation  arit<ing  from  the  rflations  in  whit-h  the  members 
of  the  same  species  tttand  to  each  other,  which  X  call 

Mtfieshe  Segregation ; 

while  any  form  of  segregation  beloDgiug  to  either  of  these  classes 
may  be  enhanced  by  one  or  more  of  the  forms  of  Intension,  and 
thim  present  what  I  call 

Intemive  He^re^ation, 

The  £rF£CT6  of  ISegbeoatioi?. 

The  effects  of  Segregation  can  be  studied  to  advantage  in  the 
vast  experience  that  has  been  accumulated  in  the  domestication 
of  plants  and  animals. 

Ariifieidl  Segregation  is  caused  by  the  relations  in  which  the 
organism  stands  to  the  rational  environment,  that  is  to  tiie 
purposes  of  man.  In  other  words,  Artifit  ial  Segregatif)n  is  the 
rational  form  of  BnTironal  Segregation.  Though  the  bearing  of 
Segregation  on  the  evolution  of  species  in  a  state  of  nature  has 
been  for  the  most  part  overlooked,  its  effects  have  been  quite 
fami^iV  to  the  breeder  of  domestic  races. 
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Am  a  cooTenient  method  of  illuetration,  let  us  consider  the 
different  retults  that  will  be  gained  atccording  as  we  subject  the 
same  ten  pairs  of  wild  rock*  pigeons  to  one  or  the  other  of  the 
following  methods  of  treatment. 

In  the  first  experiment  let  the  treatment  be  as  follows ; — ^Let 
ten  aviaries  be  prepared  ;  and  in  each  aviary  put  one  male  with 
the  female  that  most  nearly  resembles  it.  When  the  young  of 
each  aviary  arrire  at  maturity,  let  them  be  inspected,  and  if  any 
individual  resembles  the  inmates  of  one  of  the  other  aviaries 
more  tlian  the  inmates  of  the  aviary  in  which  it  was  produced, 
let  it  bo  ])lnced  with  those  it  most  closely  resembles.  If  any 
unusual  variation  arises,  let  it  be  placed  in  a  new  aviary,  and  let 
the  one  of  the  other  sex  that  most  closely  resembles  it  in  that 
TCspect  be  plaoed  with  it.  When  the  crowding  in  any  aviary 
beeomes  injurious  to  the  health  of  the  birds  let  the  numbers  be 
indiscrbninately  reduced.  Let  this  process  be  continued  many 
generations,  the  inmates  in  all  the  aviaries  being  fed  on  the  same 
food,  and  in  eretj  respect  treated  alike,  and  what  will  be  the 
result? 

No  experienced  breeder  will  hesitate  in  assuring  ns  that  under 
such  treatment  a  multitude  of  varieties  will  be  formed,  many  of 
which  will  be  very  widely  divergent  from  the  original  wild  stock. 
In  other  words,  Cumulative  Segregation  mil  produce  accwnulated 
divergende,  though  there  is  no  Seieetion  in  ike  Beme  in  uihieh 
I^atural  Selection  is  Selection, 

Again,  let  us  take  the  same  ten  pairs,  and  putting  them  into 
one  lai^e  aviary,  let  tbem  breed  freelj  together  without  any 
Segregative  influence  coTning  in  to  affect  the  result ;  and  who 
docH  not  know  that  the  type  would  remain  essentially  ono 
though  a  considerable  range  of  individnsl  variation  might  arise. 
That  is,  wOkout  SegregaHon  no  ditergmoe  oftgpe  will  orito, 

Thb  Natveal  Law  ov  CHtmitlatitb  Sbossoatiok. 

I  sliall  now  show  that  tlicre  in  in  nature  a  law  of  CumulatiTe 
Segregation.  There  arc  large  claases  of  activities  in  the  organism 
and  in  the  environment  that  conH])ire  to  produce  Segregate 
Breeding  ;  and  to  produce  it  in  such  a  way  that,  in  a  vast  mul- 
titude of  cases,  it  becomes  a  permanent  fact,  which  no  cause 
that  we  are  acquainted  with  can  ever  obliterate-  Moreover, 
when  one  form  of  Segregation  has  become  fully  established,  we 
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find  that  the  different  branches  are  liable  to  be  again  subjected 
to  segref^ative  influences,  by  which  each  branch  is  subdivided, 
and  in  tiua;  differentiated  into  divergent  forms  that  are  not  liabio 
to  intercross  in  a  state  of  nature. 

Now,  as  we  have  just  pointi-d  out,  we  know,  from  the  funda- 
mentiil  laws  of  the  organic  world,  that  CuiuulaUve  Sei^regation 
of  this  kind  must  produce  Cumulative  Divergence  of  Ty})e8. 

The  Segregation  that  results  from  the  natural  causes  enume- 
rated in  this  paper  18  cumulative  in  two  rcBpects.  In  the  first 
j)lace,  every  new  form  of  segregation  that  now  appears  depends 
on,  and  is  snperinipoaed  upon,  forms  of  Segregation  that  have 
been  previously  induced  ;  for  when  Negative  Segregation  arises, 
and  the  varieties  of  a  species  become  less  and  lest*  fertile  with 
each  other,  the  complete  infertility  that  has  existed  between  tliem 
and  some  other  species  does  not  disappear,  nor  does  the  Positive 
Segregation  (that  is,  the  prevention  of  the  consorting  of  the 
species  chariicterized  by  this  mutual  incapacity)  cease.  The 
means  by  which  the  males  and  females  oi  one  species  liad  each 
other  are  not  aijrogated  when  the  species  falls  into  segregated 
varieties.  In  the  second  place,  whenever  Segregation  is  directly 
produced  by  some  quality  of  the  organism,  variations  that  possess 
the  endowment  in  a  superior  degree  will  have  a  larger  share  in 
producing  the  segregated  forms  of  the  next  generation,  and 
accordingly  the  Segregative  endowment  of  the  next  generation 
will  be  greater  than  that  of  the  present  generation ;  and  so  with 
each  successive  generation  the  segregation  will  become  in- 
creasingly complete. 

The  principle  of  Cumulative  Segregation,  first  in  its  mde- 
pendent  action,  and  still  further  when  combined  with  the  ditler- 
ent  pnncipies  by  nvIucIi  the  divergence  of  the  segregated  branches 
is  intensified,  gives  a  formal  explanation  of  the  ever-expanding 
diversities  of  the  organic  world.  It  pIiows  how  varieties  arise 
and  pass  into  species,  ho«  species  pass  into  genera,  genera  into 
families,  families  into  orders,  and  orders  into  classes  and  the 
higher  divisions,  as  far  as  evolution  by  descent  extends.  It 
brings  to  light  tlie  dependence  of  this  whole  ])rocess  on  the 
influences  that  produce  segregation ;  and  shows  how  these 
intluences,  added  to  Variation,  Heredity,  and  the  other  acknow- 
ledged powers  residing  in  organisms,  must  produce  the  phe- 
nomena of  divergent  evolution. 
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Competitive  Disruption. 

Before  entering  upon  the  discussion  o£  the  direct  Cftoses  of 
OnmulatiTe  Segregation,  let  us  brieflj  consider  a  law  resulting 
from  the  competition  of  kindred  with  each  other,  which  brings  to 
light  the  fact  that  such  competition  is  one  of  the  most  important 
factors  in  preparing  the  way  for,  and  in  giving  intensity  to,  the 
activities  that  lead  to  Segregation  and  diveigent  evolution.  It 
is  manifest  that  competition  for  identical  reBonroes  and  Geogra- 
phical Segregation  are  conditions  which  cannot  exist  at  the  same 
time  between  the  same  members  of  any  species;  but  it  is  also 
manifest  thnt.  when  there  are  no  natural  barrieis  separating  the 
different  districts  of  an  area  part  of  which  is  occupied  by  a 
spedeSy  pressure  for  food  through  a  great  increase  in  the  pcpu* 
lation  will  tend  to  distribute  the  species  over  the  whole  area ; 
and,  if  the  avaihible  resources  in  the  different  districts  axe  consi- 
derably diverse,  the  overflow  of  population  from  the  crowded 
district  will  be  subjected  to  a  necessary  change  of  babitB ;  and 
thus,  through  competition,  there  will  be  the  disruption  of  old 
relations  to  the  environment^  and  the  bringing  in  of  conditions 
that  give  the  highest  efficiency  and  the  fullest  opportunity  to  all 
the  activities  that  produce  Segregation.  In  the  case  of  animals, 
no  condition  can  tend  more  strongly  to  produce  migration  than 
scarcity  of  food  in  the  old  habitat ;  and  in  the  case  of  both  plants 
and  animals,  a  great  increase  in  the  numbers  that  are  exposed  to 
the  winds,  currenta^  and  other  transporting  influences  of  the 
environment  increases  the  probability  that  individuals  will  be 
carried  to  new  diatrscts  where  circumstances  will  allow  of  their 
multiplying,  and  where  they  will,  at  the  same  time,  be  prevented 
from  dosaingwith  the  original  stock.  In  many  cases  the  segre- 
gation thus  brought  about  will  be  in  districts  where  the  environ* 
ment  is  the  same,  and  in  other  cases  the  presaure  for  food  or 
other  resources  will  lead  portiona  of  the  apeciea  to  take  up  new 
habita  in  the  effort  to  appropriate  resources  not  previoualy  uaed ; 
and  through  theae  new  habita  they  will  often  be  aegregated  from 
tboae  maintaining  the  original  habita.  I  shall  hereafter  ahow 
that  in  both  theae  caaes  there  ia  a  tendency  to  divergent 
evolution. 

I  at  one  time  thought  of  deacribing  thia  principle  aa  a  form 
of  Segregation,  calling  it  dominttHanal  segre^aiUm ;  but  fuller 
reflection  convincea  me  that  the  domination  of  the  atrong  over 

LURsr.  jovBir.— cooxoar,  tol.  zz.  18 
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the  weak  is  not  a  form  o£  Segregstion,  but  Father  a  caoae  that 
prcpaiea  the  way  for  Segxegation,  hj  forcing  portions  of  the 
comimiiiity  out  of  tlielr  inherited  relations  to  the  ennronment. 

CHAPTEE  in. 

Diaonmiov  axd  ChkMtgiojaios  ov  tbe  OAmn  ot 
CVMMLMm  SK«BsaATioir.* 

A.  EnvIEOJJAL  SEaBEOATlOIT. 

Enyironal  Segregation  is  Segregation  arising  from  the  relations 
in  which  the  orgnnism  stands  to  the  environment. 

It  includes  four  classes,  which  I  call  Industrial^  Ohronal, 
Spatial,  and  Artificial  Segr^tion.f 

(a)  IliDUaXBLU.  3EQ&S.QAX10S 

is  Segregation  arising  from  the  aetivities  hj  which  the  organism 
protects  itself  agsiost  adverse  influences  in  the  environment,  or 
bj  which  it  finds  and  appropriates  special  resources  in  the 
environment. 

The  different  fi>rm8  of  Industrial  Segregation  are  Sostentational, 
Froteetional,  and  Nidilicational  Segregation. 

For  the  production  of  Industrial  Segregation  it  is  neoessaij 
that  there  should  be,  in  the  same  environment,  a  diversity  of 
fully  and  of  approximately  available  resources  more  or  less 
separated  from  each  other,  and  in  the  organism  some  diversity 
of  adaptation  to  these  reaonroes,  accompanied  by  powers 
search  and  of  discrimioation,  by  which  it  is  able  to  find  the 
resources  for  which  it  is  best  fitted  and  to  adhere  to  the  same 
when  found. 

The  relation  in  which  these  causes  stand  to  each  other  and 
through  which  they  produce  segregation  may  be  described  as 
separation  according  to  endowment  produced  by  endeavour 
according  to  endowment. 

It  is  evident  that  if  initial  variation  presenia  in  any  case  a 
diversity  of  adaptations  to  surrounding  resources  that  cannot  be 

*  111  the  follmving  cliaptfi-K  numomls  nro  attaclutl  to  what  I  coiuider  Mpa- 
rate  t^ueeti  of  segrfgaliuu  inde|)«uduDt  of  iiutuan  purpose. 

t  TkMtois  Q«lton  hw  •oggetted  aaotber  6lum,  whioh  nt^t  appropriatelj  b» 
called  FflftiluaUninl  Bigfvgstion. 
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followed  without  separating  thoae  differontljr  endowed,  we  ahall 
livfe,  m  the  very  nature  of  such  Tariation,  a  cause  of  segregation 
and  of  diTergent  erolution.  Some  slight  Tariation  in  the  di- 
gestive powen  of  a  few  individuals  makes  it  possible  for  them  to 
live  eaedtusiTely  on  some  abundant  fom  of  food,  which  the  species 
has  heretofore  onljr  oecaaionalljr  tasted.  In  the  pvessuze  for 
&od  that  arises  in  a  crowded  communitj  these  take  up  their 
permanent  abode  where  the  new  form  of  food  is  most  accessible, 
and  thus  separate  theraselTes  from  the  original  form  of  the 
species.  These  similarly  endowed  forms  will  theralbre  breed 
together,  and  the  offspring  will,  according  to  the  law  of  Diyer- 
gonce  tiirough  Segregation,  be  still  better  adapted  to  the  new 
form'  of  food.  And  this  inereasiDg  adaptation,  with  increasing 
diTcrgence^  might  eontinne  for  many  generatHins,  tiiough  everj 
individual  should  come  to  maturity  and  propagate ;  that  is,  though 
there  were  no  enhancing  of  the  effect  through  Diversity  of 
Selection,  or  indeed  through  any  other  cause  producing  Intensive 
Segregation.  And  when  different  forms  of  Intension  do  arise, 
they  may  be  entirely  independent  of  change  in  the  environment, 
the  only  change  being  in  the  forms  or  fonetions  of  the  organism. 

In  choosing  a  name  for  this  form  of  Segregation  I  first  thought 
of  calling  it  Physiological  or  Functional  Segregation.   But  such 
a  name  is,  on  closer  examination,  found  to  imply  both  too  much 
and  too  little ;  for  on  the  one  hand  there  is  probably  no  form  of 
segregation  that  is  not  in  some  way  or  in  some  degree  due  to 
physiological  or  functional  causes,  and  on  the  other  hand  this 
special  form  of  segregation  is  as  dependent  on  psychological 
causes  which  guide  the  organism  iu  finding  and  in  adhering  to 
the  situation  for  which  it  is  best  fitted,  as  it  is  on  the  initial 
divergence  of  the  more  strictly  physiological  adaptations  by 
which  it  is  able  to  apprupriate  and  assimilate  the  peculiar  form' 
of  resource.    In  the  case  of  freely  moving  animals,  the  psycho- 
logical guidance  is  an  essential  factor  in  the  success  of  the  in- 
dividual ;  while  in  the  case  of  plants  and  low  types  of  animal  life, 
the  suitable  situation  is  reached  by  a  wide  distribution  of  a  vast 
number  of  seeds,  spores,  or  germs,  and  the  same  situation  is 
maintained  by  a  loss  of  migrational  power  as  soon  as  the  germs 
begin  to  develop.    In  these  lower  organisms  it  is  evident  tlmt 
the  success  of  the  individual  must  depend  on  its  physiological 
rather  than  on  its  psychological  adaptations ;  and  if  an  initial 
divergence  of  adaptations  results  in  a  slight  diii'erence  iu  the  kinds 
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that  succeed  in  germinating  in  contrasted  Bituations,  the  difference 
18  directly  due  to  a  Diversity  in  the  forms  of  Natural  Selection 
affecting  the  seed,  aad  the  Separatioii  is  what  I  bereafter  describe 
as  Iiocal  Separation  passing  into  Local  Segregation.  We  there- 
fore see  that  what  I  here  call  Indiutrial  Segregation  depends  on 
pajchological  powers  acting  in  aid  of  divergent  pbjoological 
adaptations  to  the  enTironinent,  or  in  aid  of  adaptations  that  are 
put  to  different  uses. 

Observatioii  shows  that  there  is  a  multitude  of  casea  in  which 
Endeavour  according  to  Endowment  brings  together  those  aimi* 
larly  endow^ed  and  causes  them  to  breed  together;  and  when  the 
species  is  thus  divided  into  two  w  more  groups 'somewhat  differ- 
ently endowed,  there  will  certainly  be  an  increased  dimgence  in 
the  offspring  of  the  parenta  tKus  Segregated ;  and  so  on  in  each 
successive  generation,  as  long  as  the  individuals  find  their  places 
according  to  their  endowments,  and  thua  propagate  with  those 
eimiUrlj  endowed,  there  will  be  accumulated  divergence  in  the 
next  generation.  Indeed  it  is  evident  that  Sndeavour  according 
to  Endowment  may  produce  under  one  environment  what  Natural 
Selection  produces  when  aided  by  local  separation  in  different 
environments.  As  it  produces  the  separate  breeding  of  a  diver- 
gent form  without  involving  the  destruction  of  contrasted  forms, 
it  ia  often  the  direct  cause  of  divergent  transformations ;  while 
Natural  Selection,  which  results  in  the  separate  breeding  of  the 
fitted  through  the  failure  of  the  unfitted,  can  never  be  the  cause 
of  divergence^  unless  there  are  concurrent  causes  that  produce 
both  divergent  fi»rms  of  Natural  Selection,  and  the  separafte 
breeding  of  the  different  kinds  of  variations  thus  selected. 

SueHtdinai  Intention, — ^Another  law  is  usually  believed  to  be 
connected  with  Endeavour  which,  if  it  exists,  must  conspire  to 
enhance  its  tendency  to  produce  divergent  evolution.  I  refer 
to  the  influence  which  the  habitual  endeavour  of  the  parents  has 
on  the  inherited  powers  of  the  offspring.  We  may  call  it  the 
hnr  of  Endowment  of  Offspring  according  to  the  Exercise  or 
Endeavour  of  Parents,  or  more  briefly  Suetudinal  Intension. 
The  inherited  effects  of  use  and  disuse  have  been  fuUy  recog^ed 
by  Darwin,  Spencer,  Cope,  Murphy,  and  others,  and  need  not 
here  be  discussed.  The  one  point  to  which  I  wish  to  call  atten- 
tion is,  that  in  order  that  diversity  of  use  should  produce  diver- 
gent evolution,  it  is  necessary  that  free  crossing  should  be  pre- 
Yeuted  between  the  different  sections  of  the  spedes  in  which  the 
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dxreniij  of  UBe  is  found.  Kow  tUs  condition  of  flopaawte  breed- 
ing is  often  leenzed  by  Indatfanal  Segregation.  In  other  words, 
the  ]ftw  of  EndeaTonr  aiooording  to  Endowment,  often  aeouies 
Separation  according  to  endowment  $  and  tliis  gives  an  oppor* 
tunily  for  the  inheritable  effects  of  diversity  of  endearonr  to  be 
aocnmulated  in  raccessive  generations;  and  in  fliis  waj  botib 
laws  oonspire  to  produce  divergent  eyolntion. 

In  the  relation  of  these  two  factors  we  have  a  striking  example 
of  the  peculiar  interdependence  of  vital  phenomena.  Diversity 
of  endowment  is  the  cause  of  diversity  of  endeavour  and  of 
Segregate  Breeding,  and  diversity  of  endeavouj*  with  Segregate 
Breeding  is  the  cause  of  increased  divsErsilj  of  endowment.  It 
is  very  simOar  to  the  relation  between  power  and  exercise  in  tiie 
individual.  Without  power  there  can  be  no  ezerdae,  and  with- 
out exercise  there  can  be  no  continuance  or  growth  of  power. 

We,  therefore,  see  that  the  effects  of  Industrial  Segregation 
are  specially  liable  to  be  enhanced  by  that  form  of  Intensive 
Segregation  which  I  have  suggested-should  be  called  Suetudinal 
Intension. 

Simple  and  familiar  as  the  principles  of  Industrial  Segregation 
and  Suetudinal  Intension  may  seem,  their  consistent  application 
to  the  theory  of  evolution  will  throw  new  light  on  a  wide  range 
of  problems.  This  law  of  divergent  evolution  through  Industrial 
Segregation  rests  on  facts  that  are  so  fully  acknowledged  by  aU 
parties,  that  it  seems  to  be  a  superfluous  work  to  gather  evidence 
on  the  subject.  It  may,  however,  be  profitable  to  consider  briefly 
whether  the  oases  are  frequent  in  which  different  habits  of  feed- 
ing, of  defence,  or  of  nest-building  become  the  cause  of  separate 
breeding  by  which  the  same  habits  are  maintained  in  one  line  of 
descent  without  serious  interruption  for  many  generations.  It 
is  important  to  remember,  (1)  that  the  separate  breeding  will 
arise  with  equal  certainty  whether  the  diversity  in  the  habits 
has  been  initiated  by  original  diversity  in  the  instincts  and 
adaptations  of  the  different  variations,  or  by  the  crowding  of 
population  inducing  special  efforts  to  find  new  resources,  and 
leading  to  diversity  of  endeavour ;  and  (2)  that  in  either  case  the 
result  is  what  is  here  called  Industrial  Segregation.  In  the  first 
case  the  process  is  directly  Segregative,  while  in  the  second  case 
it  is  primarily  Separative,  but  (according  to  the  principle  dis- 
cussed in  the  second  section  of  last  chapter)  inevitably  passes 
into  Segregate  iireedmg.    Suetudinal  Intension,  or  Divergent 
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Efolntion  tlirough  Bireraity  of  Use,  wiU  opeiate  as  surelj  in  the 
one  case  as  in  the  other. 

1,  Suitmtational  Segregathn  arises  from  the  use  of  different 
methods  of  obtaining  snstentation  by  members  of  the  same 
species. 

There  can  be  no  doubt  that  of  the  innumefable  eases  where 
pbytophagic  varietieB  (as  they  are  sometimes  called)  of  insects 
exist,  a  considerable  proportion  would  be  fonnd  on  inrestigation 
to  be  permanent  varieties  producing  offspring  that  are  better 
adapted  to  the  use  of  the  special  form  of  food  consumed  by  the 
parents  than  are  the  offspriDg  of  other  yarieties ;  and  it  is  eri- 
dent  that  if  the  peculiar  habits  of  each  variety  had  no  tendency 
to  produce  segregative  breeding  this  result  would  not  be  reached ; 
for  eacb  variety  would  be  promiscuously  mingled  with  ev^ 
other,  and,  though  the  tendency  to  variation  might  be  greatly 
increased,  the  regular  production  of  any  one  variety  of  youog 
would  be  prevented. 

A  large  mass  of  facts  could  be  easily  gathered  iUastrative  of 
Sustentational  Segregation  *,  but  as  the  principle  will  probably 
be  denied  by  no  one,  we  shall  pass  on  without  further  expansion 
of  this  part  of  the  subject. 

2.  Proteetionat  Sc(/rc^aiion  is  Segregation  from  the  use  of 
different  methods  of  protection  against  advene  influences  in  the 
environment. 

When  a  new  enemy  enters  the  field  occupied  by  any  species 
different  methods  of  escape  or  defence  are  offcen  open  to  the 
members  of  the  one  species ;  and  the  use  of  these  different 
methods  must  sometimes  result  in  the  segregation  of  the  mem- 
bers according  to  the  methods  adopted.  Some  may  hide  in 
thickets  dt  holes,  while  others  preserve  themselvea  by  flight. 
Supposing  the  species  to  be  an  edible  butterfly  occupying  the 
open  fields,  and  the  new  enemy  to  be  an  insectivorous  bird  also 
keeping  to  the  open  country,  certain  memben  migbt  escape  by 
takiog  to  the  wood-lands,  whOe  othen  might  remain  in  their  old 
haunt,  gaining  through  Frotectional  Selection  more  and  more 
likeness  to  some  inedible  species. 

8.  NidifieaHonal  S^reguHon, — Let  us  now  consider  the  effects 
of  divergent  habits  in  regard  to  nest-building*  It  is  wdl  known 
to  American  ornithologists  that  the  Cliff  Swallow  of  the  eastern 
portions  of  the  United  States  has  for  the  most  part  ceased  to 
build  nests  in  the  cliffs  that  were  the  original  haunts  of  the 
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tpedeB»  and  lias  a?ailed  itM  of  tbe  piotectioxi  from  tlie  weather 
offered  the  eaves  of  dviliaed  honaea;  and  tiiat  witH  tfaia 
ohange  in  neat-bnUding  haa  oome  a  change  in  some  of  its  other 
habiia.  19  ow  thexe  ia  reaaon  to  believe  that  if  the  number  of 
houses  had  been  limited  to  a  hundredth  part  of  ihose  now  eidst- 
ing,  and  if  that  limited  number  had  been  veiy  dowlj  supplied, 
this  gradual  ehangs  in  some  of  the  elements  of  the  enyironment 
would  have  resulted  in  diyergent  forms  of  adaptation  to  the  en- 
nronmoit  in  two  sections  of  the*  same  species.  One  section 
would  have  retained  the  old  habit  of  building  in  the  cliffs,  with 
all  the  old  adsrptationa  to  the  circumstances  that  depend  on  that 
habit ;  while  another  section  of  the  species  would  have  availed 
itself  of  the  new  opportunities  for  shelter  under  the  eaves  of 
houses,  and  would  have  chaoged  their  inherited  adaptations  to 
meet  the  new  habits  of  nest-building  and  of  feeding.  It  is  also 
evident  that  the  prevention  of  free  interbreeding  between  the 
different  aectiona  cauaed  by  thediveraitf  of  habits  would  have  been 
an  essential  factor  in  the  divergence  of  character  in  tiie  sectjons. 

It  simplj-  remains  to  consider  whether  the  industrial  habit 
that  separates  an  individual  from  the  mass  of  the  species  will 
necessarily  leave  it  alone,  without  any  chance  of  finding  a  consort 
that  may  join  in  producing  a  new.  intergeaerant.  The  answer  is 
that  there  is  no  such  neceisity.  Though  it  may  sometimes 
happen  that  an  individual  may  be  separated  from  all  companions 
by  ita  industrial  habit,  it  is  usually  found  that  those  that  at  one 
time  and  one  place  adopt  the  habit  are  usually  sufficient  to  keep 
up  the  new  strain,  if  they  succeed  in  securing  the  needed  sus- 
tenance. 

is  Segregation  aridng  from  the  relations  in  which  the  organism 
.  standa  to  times  and  aeasons. 

I  distinguish  two  forms^Cydical  and  Seasonal  Segregation. 

4.  OjfcUeul  Segregation  is  Segregation  ariaing  from  the  &ct 
that  the  life  cycles  of  the  different  sections  of  the  species  do  not 
mature  in  the  same  years. 

A  fine  illustration  of  thia  form  of  Segregation  is  found  in  the 
case  of  OUada  tepimdeeim,  whose  metropolis  is  in  Virginia, 
Maryland,  and  Delaware,  though  many  out-lying  broods  are 
found  in  other  regions  east  of  the  Mississippi  Biver.  The  typical 
form  has  a  life-cycle  of  seventeen  yean,  but  there  is  a  special 
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race  (Cicada  trcffepim,  Eiley)  that  is  separated  from  the  typical 
form,  both  locally  and  chrooally.  As  the  life-cycle  of  this  race 
is  thirteen  instead  of  seventeen  years,  even  if  occupying;  the  same 
districts  and  breeding  at  exactly  the  same  season,  interbreeding 
conld  occur  between  the  two  forme  nnly  once  in  221  years,  or 
once  in  13  generations  of  the  longer  lived  race,  and  once  in  17 
generations  of  the  shorter  lived  race.  During  the  yenr  1885  the 
two  races  appeared  Kinmltancously.  The  opportunity  for  testing 
whether  they  would  freely  interbreed  if  brought  to i^ether  has, 
therefore,  passed  not  to  return  till  tlie  year  2100  ;  but  the  dis- 
tribution of  the  two  races  in  dillt-reiit  districts  seems  to  indicate 
that  Local  Segregation  has  had  an  important  influence  in  the 
development  of  the  race.  It  is  nianifest,  however,  that  if  during 
a  period  of  local  separation,  or  if  during  the  period  of  221  years 
of  Cyclical  separation  after  the  thirtceu-year  race  was  first 
formed,  this  race  should  become  modified  in  the  season  of  its 
appearing,  there  would  aftt  r  that  be  no  mingling  of  race,  though 
brought  together  in  the  same  districts.  This  would  be  Seasonal 
Segregation,  which  we  shall  consider  in  the  next  section ;  but 
what  is  of  special  interest  here,  as  an  example  of  complete 
Cyclical  8egregation,  is  the  fact  that  at  Fall  River,  Massachu- 
setts, there  is  a  brood  of  the  sepfemdecim  form,  due  a  year  later 
than  the  universal  time  of  appearing.* 

In  any  species  where  the  breeding  of  each  successive  genera- 
tion is  separated  by  an  exact  measure  of  time  which  is  very 
rigidly  regulated  by  the  constitution  of  the  species,  Cyclical 
Segregation  will  follow,  if,  through  some  extraordinary  combina^ 
tion  of  circumstances,  members  sufficient  to  propagate  the  species 
are  either  hastened  or  delayed  in  their  development,  and  thus 
thrown  out  of  synchroual  compatibility  with  tlio  rest  of  the 
species.  If,  after  being  retarded  or  hastened  in  development  so 
that  part  of  a  cycle  is  lost  or  gained,  the  old  constitutional  time 
measure  reasserts  itself,  the  Segregation  is  complete. 

So  far  as  this  one  point  relating  to  the  time  of  maturing  is 
concerned  tbe  constitutional  difference  is  segregative,  while  in 
ereiy  other  respect  it  will  he  simply  separative,  except  as  sepa- 
ration passes  into  Segregation.   The  f  ail-Jiiver  brood  of  Cicada 

*  See  itstetnent  by  Prof.  C.  Y.  Biley,  in  '  Soienoe,*  voL  vi.  p.  4.  For  pai^ 
ticdurt  oonoevning  Hie  diitributuMi  and  InlMte  of  this  spedes  see  a  pspw  bj 
Prof.  BU^,  read  before  the  Biological  Society  of  WashingtoD,  May  SO*  1686, 
estracto  from  wfaidb  are  givea  in  '  Soienoe/  toL  t.  p.  61d. 
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HipUmieem  being  entird j  separated  firom  all  other  broods  of  the 
same  race  by  being  belated  a  year,  may  be  modified  by  forms  of 
Natntal  Selection  that  ne?er  arise  in  liiese  other  broods.  And 
this  may  be  the  ease  even  if  a  brood  observing  the  ordinary  time 
is  always  associated  with  it  in  locality. 

6.  Seatonol  8egregaiim  k  product  wheneyer  the  season  for 
reproduction  in  any  section  of  the  species  is  sach  that  it  cannot 
iuterbreed  with  other  sections  of  the  species.  It  needs  no  argu- 
ment to  show  that  if,  in  a  species  of  plant  that  regularly  flowers 
in  the  Spring,  there  arides  a  variety  that  regularly  flowers  in  the 
autumn,  it*will  be  prevented  from  interbreeding  with  the  typical 
form.  The  question  of  chief  interest  is,  under  what  circum- 
stauces  are  varieties  of  this  kind  likely  to  arise?  Is  a  casual 
sport  of  this  kind  likely  to  transmit  to  subsequent  generations  a 
permanently  changed  constitution  ?  If  not,  how  is  the  new  con- 
Btilutiou  actiuired?  One  obvious  answer  is  that  it  may  arise 
under  some  special  influence  of  the  environment  upon  members 
of  the  species  that  are  geographically  or  locally  segregated  from 
the  rest  of  the  species. 

But  may  not  the  variation  in  the  season  of  flowering  be  the 
cause  of  segregation  that  will  directly  tend  to  produce  greater 
variation  in  that  respect  in  the  next  generation,  and  so  on  till 
the  divergence  in  the  constitutional  adaptation  to  season  is 
carried  to  the  greatest  extreme  that  is  compatible  Avith  the  en- 
vironment ?  I  believe  that  it  not  only  may,  but  must  have  that 
eflcct ;  but  wc  should  remember  that  tiie  average  form  which 
flowers  at  the  height  of  the  season  will  so  vastly  predominate 
over  the  extreme  forms  that  the  latter  will  be  but  stragglers  in 
compnrift  a. 

In  regard  to  the  one  point  of  the  season  oi"  readiiiess  for  pro- 
pagation, this  principle  is  segregative ;  but  in  other  respects  it  is 
simply  separative,  unlet^s  through  the  principle  of  correlated 
variation  other  characters  are  directly  connected  with  the  con- 
stitution that  dctcnuines  the  season.  It  will  bo  observed  that 
Seasonal  Segregation  is  produied  by  a  jKirrilli  l  aud  simukuneous 
change  in  the  constitution  of  members  in  one  place  sufilcieut  to 
propagate  the  species;  while  Cyclical  Segregation  is  produced 
by  a  s-imultaneous  acceleration  or  reUirdation  in  the  development 
of  members  iu  one  place  suflBeieut  to  propagate  the  species  with- 
out disturbing  the  regular  actiou  of  the  constitution  under 
ordinary  circumstances. 
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(c)  SpAXIAL  SlOBEOATIOir 

is  Segregation  ttrismg  from  the  rektioDs  in  wbioli  the  orgtmam 
stands  to  spsoe. 

I  distinguish  two  fiunns,  tie.  Geographical  and  Local  Segre- 
gation. 

Oeegn^hieitl  Segregation  is  Segregation  that  arises  from  tiie 
distribution  of  the  species  in  districts  separated  by  geographical 
barriers  that  prevent  free  interbreeding.  Bedded  diflbrenoes  of 
cUtnate  in  neighbouring  districts  and  regions  maj  be  ckssed  as 

geographical  barriers. 

Local  Segregation  is  Segregation  that  arises  when  a  species 
with  small  powers  of  migration  and  small  opportunities  for  trans- 
portation has  been,  in  time,  very  widely  distributed  over  an  area 
that  is  not  subdivided  by  geographical  barriers.  The  Segrega- 
tion in  this  case  is  due  to  the  disproportion  between  the  sise  of 
the  area  occupied  and  the  powers  of  communication  existing 
between  the  members  of  the  species  occupying  the  different  parts 
of  the  area.  Though  it  is  often  difficult  to  say  whether  a  given 
case  of  Segregation  should  be  clashed  as  Greographical  or  Loeal, 
still  the  distinction  will  be  found  useful;  for  the  results  will 
differ  according  as  the  Segregation  is  chiefly  due  to  barriers  or 
to  wide  diff'usion  of  the  species.  In  Geographical  Segregation 
the  result  is  usually  the  development  of  well-defined  varietioni  or 
species  on  opposite  sides  of  the  barriers ;  but  in  Local  Sogre»^a- 
tion  it  often  happens  that  the  forms  found  in  any  f^iven  locality 
are  connected  with  those  in  surrounding  localities*  by  individuals 
presenting  ever}'  shade  of  intermediate  character  ;  and  in  general 
terms  it  may  be  said  that  the  forms  most  widely  separated  in 
space  are  most  widely  divergent  in  character.  It  is  of  course 
apparent  that  when  the  divergence  has  reached  a  certain  point 
the  dificTcntiated  forms  may  occupy  the  same  districts  without 
interbreeding,  for  they  will  be  kept  apart  by  some,  if  not  all,  of 
the  different  lonns  of  Industrial,  Chronal,  Conjunctional,  und 
ImpregnatioTuil  Segregation. 

Three  different  forms  of  Spatial  Segregation  may  be  distiu- 
guislied  according  to  the  causes  by  which  they  are  produced,  viz.: — 

G.  Migraiional  Segregation,  caused  by  powers  of  locomotion 
in  the  organism. 

7.  Ttam^ortational  Segregation,  caused  by  activities  in  the 
environment  that  distribute  the  organism  in  diff'erent  distiitis, 
(prominent  among  these  are  currents  of  atmosphere  and  of 
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water,  and  the  action  of  migratory  species  upon  those  that  can 
simply  cling). 

8.  Geological  Sfifregation,  caused  by  ji^cological  changes  di- 
viding the  territory  occupied  by  a  species  into  two  or  more 
sections.  For  example,  geological  subsidence  may  divide  the 
continuous  area  (Hcu])it'd  by  a  species  into  several  islands, 
separated  by  channels  which  the  creatures  in  question  cannot 
passi. 

Migration  differs  from  transfjortation  simply  in  that  the  former 
is  the  direct  result  of  activities  m  tiie  orgiinism,  and  the  latter 
of  activities  in  tlir  environment;  and  tliouf^h  the  distribution  of 
every  species  depends  on  the  combined  action  of  both  classes  of 
activities,  it  is  usually  easy  to  determine  to  which  class  the 
carrying  power  belongs.  The  qualities  of  the  tliistle-down 
enable  it  to  float  in  the  air,  but  it  in  the  wind  that  carries  it  af?ir. 

Some  degree  of  Local  Segregation  exists  whenever  tliemenibers 
of  a  species  produced  in  a  given  area  are  more  likely  to  interbreed 
with  each  other  than  with  those  produced  in  surrounding  areas, 
or  whenever  extraordinary  dispersal  plants  a  colony  beyond  the 
range  of  ordinary  dispersal.  In  other  words,  when  those  pro- 
duced in  a  given  district  are  more  nearly  related  with  each  other 
than  with  those  produced  in  surrounding  districts,  there  local 
segregation  has  existed. 

There  is  one  important  res]ipet  in  wliieh  Spatial  Segregation 
differs  from  all  other  forms  oi  Environai  tSegregatiou,  namely,  in 
itb  ordinary  operation  it  does  not  dejiend  directly  upon  diversity 
in  the  qualities  and  powers  of  the  orgauism.  The  dispersion  of 
the  members  of  a  ppeeies  would  not  be  prevented  if  each  was 
exactly  like  everv  other  ;  tin  n^li,  of  course,  if  there  were  no 
power  of  variation,  separate  lin  (  ding  would  have  no  iTifluence  in 
produeing  divergence  of  character.  It  follows  that  ev*  i  v  spoci«^a 
is,  or  is  more  or  less  liable  to  be,  affected  by  Spatial  Segregation ; 
and  it  often  ha])peu8  that  other  forms  of  Segregation  arise 
through  the  previous  operation  of  this  form  ;  l  ut  as  Spatial 
Segregation  prevents  organisms  from  crossing  only  when  sepa- 
rated in  space,  it  must  always  be  reinforced  by  other  forms 
of  segregation  before  well-defined  species  are  produced  that 
are  capable  of  occupying  the  same  district  without  interbreeding. 
The  vast  majoritv  of  the  divergent  fornix  nrisino- through  Local 
Segregation  are  reintegrated  with  the  surrounding  forms,  new 
divergencea  constantly  coming  in  to  take  the  place  of  the  old ; 
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but  if,  during  its  brief  period  of  local  divergence,  Industrial 
or  Clironal  Segregation  is  introduced,  the  variety  becomes 
more  and  raore  difl'erentiated,  and,  as  one  after  anotliur  the 
different  forms  of  Heflexive  ISegregation  arise,  it  passen  into  a 
well-de6ned  species.  There  is,  however,  reason  to  belicYe  that 
the  order  of  events  is  often  the  reverse,  Reflexive  forms  of 
Segregation  bemg  the  crinse  of  the  first  divergences. 

As  Spatial  Segregation  does  not  depend  upon  diversity  in  the 
qualities  and  powers  of  the  orL;anisni,  ho  al8o  it  docs  not  usually 
result  in  <listri!iin  mg  the  organism  in  ditlerent  localities  according 
to  iht'iv  dilicrences  of  endowment.  The  causes  that  produce  it 
are  primarily  pepnrative,  not  segregative. 

Migration  is  produced  by  the  natural  powers  of  the  organism, 
acting  under  the  guidance  of  instincts  that  usually  lead  a  group 
of  individuals,  capable  of  propagnting  the  species,  to  migrate 
together;  while  the  organisms  that  arc  most  dependent  on 
activities  in  the  environment  for  tlieir  distribution,  are  usually 
distributed  in  the  form  of  seeds  or  germs,  any  one  of  which  is 
capable  of  developing  into  a  complete  community. 

The  causes  of  Separation  between  the  diflVrcnt  sections,  and 
of  Integration  beliveen  the  memberH  of  one  section,  are  therefore 
sufficiently  clear  ;  but  what  arc  the  causes  of  difference  of  clia- 
racter  in  the  different  sections,  ejspecially  when  tliey  are  exposed 
to  the  same  environment?  These  causes  all  come  under  what  1 
caU  Intensive  Segregation,  w  hieh,  for  the  sake  of  saving  repetition  , 
will  be  fully  discussed  in  a  separate  paper. 

(d)  9.  Fketilizatio7«"ai.  Seoheo.vtion. 
Since  writing  this  chapter  on  Environal  Segregation,  I  have 
seen  Francis  (jaiton's  short  article  on  "  The  Onfjin  of  Varieties  " 
pnbb'Hhed  in  *xSature,'  vol.  xxxiv.  p.  395,  in  whii  li  he  refers  to  a 
Lauso  of  segregation  that  had  not  oecui  red  to  me.  He  savs  : — "  If 
insects  visited  promiscuously  the  Howerf  of  a  varietv  and  those 
of  the  parent  stock,  then — supposing  tlio  organs  of  repro- 
duction and  the  period  of  flowering  to  be  alike  in  both,  and 
that  hybrids  between  them  could  be  produced  by  artilicial  cross- 
fertilization — we  should  expect  to  tind  h}brid8  in  abuudauce 
whenever  members  of  the  varietv  and  those  of  the  oritrinal  stock 
occupied  the  ^ame  or  closely  contiguous  districts^.  It  is  hard  to 
account  for  our  not  doing  so,  except  on  the  sujipositiou  that  insects 
feel  repugnance  to  visiting  the  plants  interchangeably ." 
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FoUowing  tlie  form  of  nomendature  adopted  in  thui  paper,  I 
▼entare  to  call  tliia  principle  FertilieatioDal  SegregatioxL 

It  ifl  OTident  tliat  Segregation  of  tUs  form  depends  on  direr- 
genoe  of  eharacter  already  clearly  eetablished,  and  therefore  on 
some  other  form  of  Segregation  that  has  preceded.  It  is  also 
segregatiTe  rather  than  8eparati?e,  in  that  it  perpetoates  a  segre- 
gation preTiously  produced,  which  might  otherwise  he  ohliterated 
by  the  distrihution  of  the  different  forms  in  the  same  district. 
The  form  of  Segregation  that  precedes  Fertilizational  Segregation, 
producing  the  conditions  on  which  it  depends,  must,  from  the 
nature  of  the  ease,  he  Local  {Segregation.  Cbronal  and  Impreg- 
national  Segregation,  when  imperfectly  established,  might  be 
fortified  by  Pertilisational  Segregation ;  hnt,in  the  case  of  plants, 
these  are  all  dependent  on  preyious  Local  Segregation. 

(e)  A-RTIFIOIAIi  Seoheoatioh'. 

Artificial  Segregation  is  Segregation  arising  from  the  reiationa 
in  whirli  the  organism  stands  to  the  rational  environment.  As 
the  operation  of  this  cauae  in  familiar,  and  as  it  wns  considered 
in  the  last  chapter  when  discussing  the  eftecta  of  segregation,  we 
pass  on,  simply  calling  attention  to  the  fact  that  it  is  a  form  of 
Environal  Segregatiou. 

The  Impobtance  of  EirrmoifAL  fcJEGBBaATioN. 

We  must  not  assume  that  the  various  forms  of  Eavironsl 
Segregation  are  of  small  influence  in  the  formatioa  of  species 
because  Sexual  or  Impregnational  Incompatibility  is  a  more 
essential  feature,  without  wbich  all  other  distinctions  are  liable 
to  be  swept  away.  The  importance  of  the  forms  of  segregation 
discussed  in  this  chapter  lies  ia  the  fiict  that  they  often  open 
the  way  for  the  entrance  of  the  more  fundamental  forms  of 
segregation,  even  if  they  are  not  essential  conditions  for  the 
development  of  the  same.  Though  myriads  of  divergent  forms 
produced  by  Local  and  Industrial  Segregations  are  swept  away 
in  the  struggle  for  existence,  and  myriads  are  absorbed  in  the  vast 
tides  of  crossing  and  intercrosiing  currents  of  life,  the  power  of 
any  species  to  produce  more  and  more  highly  adapted  variations, 
and  to  segregate  them  in  groups  that  become  specially  adapted  to 
special  ends,  or  that  grow  into  specific  forms  of  beauty  and 
internal  hannony,  is  largely  dependent  on  these  factors. 
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CHAPTEK  IV. 
Descbiption  and  Classificatiot^  of  the  Cavsxb  of 

OcnCULATITB  SxaBSOATIOK  (tfOJI^tfltlMf). 

Beflexive  Segregation  is  Segrcgatiou  arising  from  the  relations 
in  which  the  members  of  one  species  stand  to  each  other 

It  includes  three  chisscs,  which  T  call  Conjunctional,  impreg- 
nation    and  Institutional  Segregation. 

]t  is  important  to  observe  that  Intcrgcncration  requires  com- 
patibility in  all  the  circle  of  relatious  in  which  the  organism 
stands  ;  but,  in  order  to  ensure  Segeneration  between  any  two 
or  more  sections  of  a  species,  it  is  suflicient  that  incompati- 
bility should  exist  at  but  one  point.  If  eiti)er  sexual  or  social 
instincts  do  nnt  accord,  if  structural  or  dimensional  characters 
are  not  correhited,  if  the  sexual  elements  are  not  mutually 
potential,  or  if  fixed  institutions  hold  groups  apart,  Intergen- 
eration  is  prevented,  and  Segeneration  is  the  result,  either  aa 
Segregation,  or  as  Separation  that  is  gradually  transformed 
into  Segregation. 

(a)  GovjuvonoiTAL  Sbobboation. 

Conjunctional  Segregation  is  SegrejG:ation  arising  from  the 
instincts  by  which  organisms  seek  each  other  and  hold  together 
in  more  or  less  compact  communities,  or  from  the  powers  of 
growth  and  segmentation  in  connection  with  self-fertilization, 
.through  which  similar  results  are  gained. 

I  distinguish  four  forms — Social,  Sexual,  Germinal,  and  Floral 
Segregation. 

10.  Social  8cfjreyation  is  produced  by  the  discriminative  action 
of  social  instincts. 

The  law  of  social  instinct  is  preference  for  that  which  is 
taiiiiliar  in  one's  companions  ;  and,  ftxS  in  must  cascB  the  greatest 
familiarity  is  gained  with  those  that  are  near  of  kin,  it  tends  to 
produce  breeding  within  the  clan,  which  is  a  form  of  Segregate 
Breeding.  If  the  clan  never  grows  biyoud  the  powers  of 
individual  recognition,  or  if  the  numbers  never  become  so  great 
as  to  impede  each  other  in  gaining  sustenance,  there  will  be  but 
little  occasion  for  segregation  ;  but  multiplication  will  lead  to 
segmentation.  Wherever  the  members  of  a  species,  ranging  freely 
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OT0r  a  given  area,  divide  up  into  sepanto  herds,  flocks,  or  swaanns, 
of  which  the  memheri  produced  in  anj  one  elan  breed  with  each 
other  more  than  with  others,  there  we  ha?e  Social  Segregation. 

It  should  alwBjs  he  kept  in  mind  that  Social  Segregation 
arises  at  a  rery  eurlf  stage,  holding  apart  groups  not  at  all  or 
hut  Terj  slightlj  differentiflted ;  while  in  the  case  of  many 
animals,  the  eager  sexoal  instincts  of  the  males  constantlj  tend 
to  break  up  these  minor  groups.  Though  the  bamers  raised  by 
social  insincts  are  ofben  broken  orer,  their  influence  is  not 
wholly  overcome;  and  in  many  intstances  the  Social  Segregation 
becomes  more  and  more  pronounced,  till  in  time  decided  Sexual 
Segregation  comes  in  to  secure  and  strengthen  the  divergence. 

11.  Sexual  Segregation  is  produced  by  the  discrizoinative  action 
of  sezoid  instincts. 

There  can  be  no  doubt  that  sexual  instmcls  often  differ  in  such 
a  way  m  to  produce  segregation.  But  how  shall  we  account  for 
these  differences  ?  In  the  case  of  Social  Segregation  there  is  no 
difficulty,  for  it  seems  to  be,  like  migration,  due  to  a  constant 
instinct,  always  tending  to  segregation.  We  also  see  that  an 
endowment  which  prevents  the  destruction  of  the  species  through 
the  complete  isolation  of  individuals,  and  which  co-operates  with 
migrati(mal  instincts  in  securing  dispersal  without  extinction^ 
may  be  perfected  by  the  accumulating  effects  of  its  own  action. 
And  is  there  any  greater  difficulty  in  accounting  for  the  law  that 
regulates  sexual  instincts  f  If  it  can  be  shown  that  Vigour  and 
Tariation,  the  conditions  on  which  adaptation  depends,  are  in 
their  turn  dependent  on  some  degree  of  crossing,  there  will  be  no 
difficulty  in  attributing  the  development  of  an  instinct  that 
secures  the  crossing  to  the  superior  success  of  the  individuals 
that  possess  it  in  even  a  small  degree.  On  the  other  handy 
whenever  there  arises  a  variety  that  can  maintain  itself  by  crosses 
within  the  same  variety,  any  variation  of  instinct  that  tends  to 
segregation  will  be  preserved  by  the  segregation.  It  needs  no 
experiments  to  prove  that,  if  the  members  of  a  species  are  im- 
pelled to  consort  only  with  the  raemberH  of  oilier  species,  they 
will  either  fail  to  leave  offspring,  or  their  oflnpring  will  fail  to 
inherit  the  characteristics  of  the  species.  The  same  is  true  cuii- 
cerning  the  continuance  of  a  variety  that  is  not  otiierwise  segre- 
gated. The  power  of  variation  on  the  one  li.uid,  and  the  power 
of  divergent  accumuJution  of  variations  on  the  other  haiul,  are 
prime  necessities  for  creatures  that  are  wresting  a  living  from  a 
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Tast  and  complex  enviroDinent ;  and  the  formep  ii  leeiiTed  by  tbe 
advaDtage  over  lirnh  poseesaed  by  the  variationa  that  fiiTonr 
oroseiiig,  and  the  hiiter  by  the  better  eieape  fiom  the  awamping 
effect,  and  somethnea  from  the  eompetitioii  of  certain  riYab^ 
secured  by  the  more  aegregatire  Tariations.  Vfe  must  there- 
fore beliere  that,  whenever  in  the  history  of  an  organism  there 
ariae  segregative  yaiiations  which  are  able  to  aeoure  sufficient 
sQstentation  and  propagation  to  continue  the  species,  the  segre- 
gative quality  of  the  forms  thus  endowed  will  be  preserved  and 
accumulated  through  the  self-accumulating  effect  of  the  segre- 
gative endou^ments. 

It  is  probable  that  in  many  of  the  higher  vertebrates  sexual 
instincts  tend  to  hiin^  together  those  of  somewhat  divergent 
character,  but  the  difference  preferred  is  within  very  narrow 
limits ;  and  beyond  those  limits,  it  may  be  said  that  the  general 
law  for  sexual  attraction  is,  that  it  varies  inverselv  as  the  dif- 
ference in  the  characters  of  the  races  represented,  if  not  inversely 
as  some  power  of  such  difference.  The  action  of  such  a  law 
is  necessarily  segregative,  whenever  the  divergence  ha8,  tlirout^h 
other  causes,  passed  beyond  the  limit  of  higher  attraction.  Before 
Sexual  Segregation  can  arise,  there  must  arise  distinctive  charac- 
teristics by  mtans  of  which  the  members  of  any  section  may 
discriminate  between  those  of  their  own  and  other  sections.  If 
there  are  no  constant  characteristics,  there  can  be  no  constant 
aversion  between  members  of  dificrent  groups,  no  couRtant  pre- 
ference of  those  of  one's  own  grouj).  From  this  it  follows,  that 
before  Sexual  Segregation  can  arise,  some  form  of  Segregation 
that  is  not  dependent  on  accumulated  divergence  of  character 
must  have  produced  the  divergence  on  which  the  Sexual  Segre- 
gation depends.  Such  forms  are  Local,  Social,  iiu  l  some  kinds  of 
Industrial  Segregation.  When  varieties  have  arisen  through 
these  causes,  it  often  happens  that  Sexual  Segregation  comes  in 
and  perpetuates  the  Segregation  wliich  the  initial  causes  can  no 
longer  sustain.  As  long  as  the  groups  arc  held  apart  by  diver- 
gent ht  iuai  instincts,  it  is  evident  that  divergent  i'orms  of  Sexual 
Selection  are  almost  sure  to  arise,  leading  to  a  further  accumu- 
iaiitjn  of  the  divergence  initiated  by  the  previous  causes. 

If  there  is  any  persistent  cause  by  which  local  and  social 
groups  are  broken  up  and  promiscuously  intermingled  before  • 
recognizable  characters  are  gamed,  the  entrance  of  Sexual  Segre- 
gation will  be  prevented.    I  therefore  conclude  that  tbe  chief 
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influence  of  this  latter  factor  m  tbund  in  ita  prolonging  and 
fortifying  the  separate  breeding  of  varieties  that  have  arisen 
under  Local,  Social,  or  Industrial  Segregation,  and  in  thus  cou- 
tinuiny  the  necessary  condition  for  the  developmeut  of  increas- 
ingly divergent  forms  of  Intensive  Segregation,  under  which  the 
organism  passes  by  the  laws  of  ita  own  vital  activity  when  dealing 
with  a  complex  environment  in  groups  that  never  cross. 

12.  Germinal  Sef^regation  is  caused  by  the  propagation  of  the 
Bpecies  by  means  of  seeds  or  germs  any  one  of  which,  when 
developed,  forms  a  community  so  related  that  the  members  breed 
with  each  other  more  frequently  than  with  the  members  of  other 
communities.  If  the  constitution  of  any  npccies  is  such  that  the 
ovules  produced  from  one  seed  are  more  likely  to  be  reached  and 
fertilized  by  pollen  produced  from  the  same  seed  than  by  pollen 
produced  from  any  other  one  seed,  then  G-ermiuai  Begregation  is 
the  result. 

In  order  to  secure  this  kind  of  Segregation  it  is  not  necessary 
that  the  flowers  fertiUzed  by  pollen  from  the  same  plant  sii mid 
be  more  fertile,  or  the  seeds  capable  of  producing  more  vigorous 
plants  than  the  flowers  fertilized  by  pollen  from  another  plant. 
All  that  is  required  is  that  of  the  seeds  produced  a  larger  number 
shall  be  fertilized  by  the  pollen  of  the  same  plant  than  bj  the 
pollen  of  auy  other  one  plant. 

This  form  of  Segregation  is  closely  related  to  Local  Segre- 
gation on  one  side,  and  to  Social  Segregation  on  the  other.  It, 
however,  differs  from  the  former  in  that  it  does  not  depend  on 
Migration  or  Transportation,  and  from  the  latter  in  that  it  does 
not  depend  on  social  instincts. 

13.  Floral  Segregation  la  Segregation  arising  from  the  closest 
form  of  self-fertilization,  namely  the  fertilization  of  the  OTules  of 
a  flower  by  pollen  from  the  same  flower. 

Many  plants  that  in  their  native  haunts  are  freqiieiitly  crossed 
by  the  visits  of  insects  depend  entirely  on  self-fertuization  when 
transported  to  other  countries  where  no  insect  is  found  to  per- 
form the  same  t  rviee  for  them.  The  common  pea  (Pimm 
tativum)  is  an  example  of  a  species  that  habitually  fertilizes 
itself  in  England,  though  Darwin  found  that  it  was  very  rarely 
visited  by  insects  that  were  capable  of  carrying  the  pollen.* 
Darwin  also  mentions  Ophrgs  ap\fera  as  an  orchid  which  "  haa 

•  Bm  <OnM-  and  Sdf-FbrtiliMtioa  in  iSt»  TegvtaUa  Kingdom,'  p.  161. 
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almost  cerUdoly  been  propagated  in  a  atate  of  nature  for  tliousaiida 
of  generations  witboat  having  been  once  intercrossed."  * 

General  O^eervaiione  on  Germinal  and  Floral  Segregation, 

A  fact  of  great  irni)ortance  in  its  hearing  on  the  origin  of 
varieties  should  be  here  noted.  Any  variation,  arising  as  a  ao- 
called  sport,  in  any  group  of  plants  where  either  of  these  priii- 
caples  is  acting  strongly  be  restrained  from  crossing,  and  will 
be  preserved  except  in  ho  far  as  reversion  takes  place.  Now 
there  is  always  a  possiLility  that  some  of  the  segregating  branches 
of  descent  will  not  revert,  and  that,  through  the  special  character 
which  they  possess  in  common,  they  will  some  time  secure  the 
services  of  8omc  insect  that  will  give  tlicm  the  benefit  of  cross- 
fertilizalion  with  each  other  without  crossing  witli  other  varieties. 
The  power  of  attaining  new  adaptations  may  be  favoured  by  self- 
fertilization  occat^ionally  interrupted  by  interbreeding  with  indi- 
viduals of  anotlicr  stock  ;  for  the  latter  is  favourable  as  intro- 
ducing vigoftr  and  variation,  and  the  former  as  giving  opportunity 
for  the  accumulation  of  variations. 

(h)  ImPBEONATIOKAL  SKGBBaATIOK. 

Impregnational  Segregation  is  due  to  tho  diftereut  relations  in 
which  the  members  of  a  species  stand  to  each  other  m  n  <::trii  to 
the  ))ossibility  of  their  producing  fertUe  ollspring  wbeu  Liiey 
consort  together. 

In  order  tliat  Impregnational  begregatiou  .>huuld  be  established 
and  perpetuated  it  is  uecessary,  Ist,  that  variation  should  arise 
from  uliich  it  results  that  those  of  ojic  kind  are  capable  of  pro- 
ducing vigorous  and  fertile  offspring  in  greater  numbers  when 
breeding  with  each  other  than  when  breeding  with  other  kinds  ; 
2nd,  that  mutually  compatible  forms  should  be  so  brought  to- 
gether as  to  ensure  propng;ition  through  a  series  of  generations. 
In  order  to  secure  tliia  tsecond  condition,  it  is  necessary  that,  in 
the  case  of  plants,  there  should  be  some  degree  of  Local,  Germinal, 
or  Floral  Segregation,  and,  in  the  case  of  animals  that  pair, 
either  pronounced  Local  Segregation,  or  partial  Local  Segre- 
gation supplemented  by  Social  or  Sexual  Segregation.  The  first 
of  these  lactors  I  call  Negative  Segregation,  as  contraated  with  all 

*  See  'Croaa-  and  SelTFeriiliatioii  in  tbe  V^g^tabto  Xtngdom,'  p.  439. 
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other  forms  of  Segregation,  which  I  group  together  as  Positive 
Segregfition. 

Of  each  form  of  Segrcgatiou  which  we  hare  up  to  this  point 
considered,  the  segregating  cause  has  been  one  that  diBtributes 
individuals  of  the  same  species  in  groups  between  which  free 
intergeneration  is  checked;  while  the  propagation  of  the  different 
groups  depends  simply  on  the  original  capacity  for  intergeacra- 
ting  common  to  all  the  members  of  the  species.  The  intercrossing 
has  been  limited  not  by  the  capacity,  but  by  the  opportunity  and 
inclination  of  the  members.  Coming  now  to  cases  in  which  the 
lack  of  capacity  is  the  cause  that  checks  the  production  of 
mongrels,  we  find  a  dependence  of  a  very  different  kind;  for  to 
ensure  the  propagation  of  the  different  groups  it  is  not  enough 
that  the  general  opportunity  for  the  members  to  meet  and  con- 
sort remains  unimpaired.  There  must  be  some  additional  segre- 
gating influence  brintjing  the  members  together  in  groups  corre- 
sponding to  their  segregate  capacitj,  or  they  will  fail  of  being 
propagated. 

A  partial  exception  must  be  made  in  the  case  of  Potential 
and  Prepoteiitiai  Segregation,  the  latter  being  due  to  the  pre- 
potency of  1  he  pollen  of  a  species  or  variety  on  the  stigma  of  the 
same  species  or  variety,  and  the  former  to  the  complete  impo- 
tence of  the  foreign  pollen.  When  allied  species  of  plants  are 
promiaeuously  distributed  over  the  same  districts,  and  flowering 
at  the  same  time,  prepotency  of  this  kind  i.s  one  of  the  most 
direct  and  eliicient  causes  of  Segregate  Breeding.  The  same 
must  be  true  of  varieties  similarly  distributed  whenever  this 
character  begins  to  affect  them.  Tn  the  case,  however,  of 
dioecious  plfints  and  of  plants  whose  ovules  are  incapable  of  being 
impregnated  by  pollen  from  the  same  plant,  no  single  plant  can 
propagate  the  species.  If,  therefore,  the  indi'snduals  so  varying 
as  to  bo  pn  p  hL  iit  with  each  other  are  very  few  aud  are  t  \tMiy 
distributed  amongst  a  vast  number  of  the  original  form,  they 
will  fail  of  being  segregated  through  failing  to  receive  any  of  the 
pi'('])i)teut  pollen.  It  is  thus  apparent  that  when  the  mutually 
prepotent  form  is  represented  by  comparatively  few  individuals, 
their  propagation  without  crossing  will  depend  on  their  being 
self-fertile  and  subject  to  Germinal  or  Floral  Segregation,  or  on 
their  being  brought  together  by  some  other  form  of  Positive 
Segregation. 

Whexk  a  considerable  number  of  species  of  plants  are  commiogled 
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and  are  flowering  at  the  same  time,  their  separate  propagation  is 
preserved,  in  no  small  dcf^ree,  by  the  Prepoteutial  Segregation  of 
those  that  are  most  nearly  allied,  and  by  the  complete  Potential 
Segregation  of  those  that  belong  to  dilTerent  families,  orders,  and 
elapses.  The  same  principle  mu!*t  come  in  to  prevent  the  crossing 
of  difl'erent  species,  genera,  families,  and  orders  of  animals  whose 
fertilizing  elements  are  distributed  in  the  water.  We  must, 
therefore,  consider  it  a  form  of  Positive  as  well  as  Negative 
fciegregation  ;  for  the  free  distribution  of  the  fertilizing  element, 
with  the  superior  affinity  of  the  two  sexual  elements  wlicn  pro- 
duced by  those  that  are  mutually  prepoteutial,  becures  the  intOT- 
breeding  of  those  thai  are  mutually  prepoteutial. 

Impreguational  ^Segregation  generally  exists  between  the  dif- 
ferent Hpecies  of  the  same  genus,  almost  always  bet^\  ecu  species 
of  different  genera,  and  always  between  species  of  dilPerent 
families,  orders,  classes,  and  all  grou|)s  ot  higher  grade.  And  in 
all  these  cases  it  is  ai^^ociated  with  other  forms  of  segregation, 
and  whenever  it  has  once  become  complete,  it  has  never  been 
known  to  give  way.  Though  complete  mutual  sterility  never 
gives  place  to  couiplctc  mutual  fertility,  in  every  case  where  the 
descendants  of  the  same  stock  have  developed  into  different 
classes  or  order.-^,  and  in  most  cases  wliere  they  have  developed 
into  dirt'ercnt  families  or  genera,  the  reverse  process  has  taken 
place,  and  complete  mutual  fertility  has  given  place  to  complete 
mutual  hUrility. 

Under  Impregnatioual  Segregation  I  distinguish  five  principles : 
namely,  Segregate  Size,  Segregate  Structure,  Potential  and  Pre- 
poteutial Segregation,  Segregate  Fecundity,  and  Segregate  Vigour. 

14.  Sefjfregate  Size  is  caused  by  incompatibility  in  size  or 
dimensions. 

As  familiar  illustrations  of  this  form  of  Segregation,  I  may 
mention  the  following  : — The  largest  and  smallept  varieties  of  the 
ass  may  run  in  tlu^  j;amc  pasture  without  any  chance  of  crossing. 
I  have  also  kept  .Tapanese  bantam  fowls  iu  the  same  yard  with 
other  breeds  without  any  crossinj^.  In  many  other  species  indi- 
viduals of  extreme  divergence  in  size  arc  incapable  of  inter- 
breeding. 

15.  Srt/nyafp  Sfrucfurr  is  canned  by  the  lack  of  correlation  in 
the  pro|)ortionate  size  of  different  orgaDs  and  by  other  incom* 
patibilities  of  structure. 

Darwin  suggests  that  the  impoesibility  of  a  cross  between 


Digitized  by  Google 


THBOUan  CUKUL^TITE  8EOESOiL.TI0N.  '  241 


certain  species  may  be  due  to  a  lack  of  correspondence  in 
length  of  the  pollen-tubes  and  pistils.  Such  a  lack  of  hamiony 
would  perhaps  account  for  ditForence  of  fertility  iii  reciprocal 
crosses. 

Segregate  Structure  does  not  usually  arise  till  other  forms  of 
Segregation  have  become  bo  well  established  that  difference  of 
structure  does  not  make  any  essential  difference  iu  the  amount  of 
intergeneration.  It  is  not,  however,  impossible  that  species  that 
would  otherwise  be  fertile  inter  te  are  thus  held  apart.  In 
Broca'a  work  on  '  Human  Hybridity  *  *  there  is  a  passage 
quoted  from  Prof.  Serres,  showing  that  it  is  very  possible  that 
this  form  of  incompatibility  may  exist  between  certain  races 
of  man. 

16.  Potential  Segregation  and  Prepotential  Segregation. — These 
are  caused  by  more  or  Icbb  free  distribution  of  the  fertilizing 
element  together  with  ti  e  greater  rapidity  and  power  with  which 
the  sexual  elements  of  the  same  species,  race,  or  individual  com- 
bine, as  contrasted  with  the  rapidity  and  power  with  which  the 
elements  of  different  species,  races,  or  individuals  combine. 
Potential  Segregation  is  caused  by  the  mutual  impotence  of  the 
contrasted  forms,  as  is  always  the  case  between  different  orders 
and  classes ;  and  Prepotential  Segregation  is  caused  by  the 
superior  influence  of  the  fertilizing  element  from  the  same 
species,  race,  or  individual,  as  contrasted  with  that  from  any 
other  species,  race,  or  individual,  when  both  are  applied  to  the 
same  female  at  the  same  time,  or  sometimes  when  the  prepotent 
element  is  applied  many  hours  after  the  other. 

For  the  operation  of  this  principle  the  fertilizing  element  from 
different  males  must  be  brought  to  the  same  female. 

When  pollen  from  a  contrasted  genu.s  order,  or  class  has  no 
more  effect  than  inorganic  dust,  it  seems  appropriate  that  we 
should  call  the  result  Potential  Segregation  rather  than  Prepo- 
tential Segregation,  which  implies  that  the  foreign  as  well  as  the 
home  pollen  is  capable  of  producing  impregnation.  Prepotential 
Segregation  may  be  considered  the  initial  form  of  Potential 
Segregation,  the  former  passing  through  innumerable  grades  of 
intensity  into  the  latter.  We  may,  therefore,  consider  the 
principlee  as  fimdamentdlf  one,  though  it  will  be  oonyenient  to 
retain  both  names. 

*  English  tranaUtion  published  by  tho  Anthropological  Society  of  London, 
p.  28. 
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The  importanoe  of  tluB  prineiple  in  produeiog  and  preserviug 
the  divenitieB  of  the  vegetabto  kingdom  can  hardly  he  over- 
stated.  If  pollen  of  eveiy  kind  were  eqnallj  potent  on  every 
stigma,  what  would  the  result  bef  What  dbtinctions  would 
remain  P  And  if  Potential  Segr^tion  is  necessary  for  the 
preserration  of  distinctions,  is  it  not  equally  necessary  for  their 
production  P  Amongst  water-auimals  that  do  not  pair,  the 
same  prtneiple  of  Segregation  is  prohably  of  equal  importance. 
Conoeming  this  form  of  Segregation  many  questions  of  great 
interest  suggest  themselves,  answers  to  which  are  not  found  in 
any  iuTestigations  with  which  I  am  acquainted.  Some  of  these 
questions  are  as  follows : — 

(1 )  Are  there  many  eases  of  Frepotential  as  well  as  of  Potential 
Segregation  between  different  forms  of  water-animals  p 

(2)  Is  Prepotential  Segregation  always  accompanied  by  Segre- 
gate Fecundity  and  Segregate  Vigour  P 

(8)  If  not  always  associated,  which  of  the  three  principles 
first  appears  P  And  what  are  their  relations  to  each  other  P 

(i)  When  allied  organisms  are  separated  by  complete  Environal 
Segregation,  are  they  less  liable  to  be  separated  by  these  three 
principles  P 

Darwin  has  in  serenil  plaees  referred  to  the  influence  of  pre- 
potency in  pollen,  and  in  two  places  I  have  found  reference  to 
the  form  of  prepotency  that  produces  segregation ;  but  I  find  no 
intimation  that  he  regarded  thi:s  or  any  other  form  of  segregation 
as  a  cause  of  divergent  evolution,  or  as  a  necessary  condition  for 
the  operation  of  causes  producing  divergent  evolution.  The 
effect  of  prepotency  in  |)(>llen  from  another  plant  in  preventing 
self-fertilisation  is  considered  in  tho  tenth  chapter  of  his  work 
on  '  Cross-  and  Self-Fertilisation  in  the  Vegetable  Kingdom,* 
pp.  391-iOO.  Some  very  remarkable  obsenratious  concerning 
the  prepotency  of  pollen  from  another  variety  from  that  in  which 
the  stignia  grows  are  recorded  in  the  same  chapter;  but  no 
reference  is  there  made  to  the  effect  that  must  be  produced  when 
the  pollen  of  each  variety  is  prepotent  on  flic  ntigma  of  the 
same  variety.  In  the  sixteenth  chapter  of  *  Variation  under 
Domestication,*  it  is  suggested  that  prepotency  of  this  kind 
might  be  a  cause  of  diiterent  varieties  of  double  hollyhock  repro- 
ducing themsolves  truly  when  growing  in  one  bed;  though 
there  was  anotht-r  cause  to  which  the  freedom  from  crossing  iu 
this  case  had  beeu  attributed.  Again,  in  chapter  viii.  of  the 
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fllA  edition  *  of 'The  Origin  of  Spedei,'  in  the  seetion  on  **  The 
Onigin  end  Cemee  of  Sterility,*'  Dflzirm,  while  msinteining  that 
the  mutual  sterilitj  of  spedet  is  not  due  to  Natural  Selection, 
refers  to  prepotencj  of  the  kind  we  are  now  coovidering  aa  a 
quality  which,  oceurcuig  in  ever  ao  alight  adegtee,  would  prevent 
deterioration  cf  character,  and  which  would  therefore  be  an  ad- 
vantage to  a  apeciea  in  the  prooeaa  of  formation,  and  accordingly 
anbject  to  accumulation  through  Natural  Selection.  la  order  to 
eonatruct  a  poaaihle  theory  for  the  introductiou  of  sterility 
betweeu  allied  apecies  by  meana  of  Natural  Selection,  he  finds  it 
necessary  simply  to  add  the  supposition  that  sterility  is  directly 
caused  by  this  prepotency.  He^  however,  for  several  reasons 
condudea  that  there  la  no  such  dependence  of  mutual  aterilitj  on 
the  proeeaaof  Natural  Selection.  Gonceming  the  prepotency 
he  makea  no  reservation,  and  I  accordingly  judge  that  he  con- 
tinued to  regard  it  as  stfongthened  and  developed  through  the 
action  of  Natural  Selection. 

It  is  concerning  this  last  point  that  I  wish  to  give  reasons  fat 
a  different  opinion.  I  believe  that  qualities  simply  producing 
Segregation  can  never  be  aocomulated  by  Natural  Selection; 
for:— 

(1)  When  separate  generation  cornea  in  between  two  sectiona 
of  a  species  tbey  cease  to  be  one  aggregate,  subject  to  modifi- 
cation through  the  elimination  of  certain  parts.  Both  will  be 
aubjevt  to  similar  forms  of  natural  selection  only  so  long  as  the 
eireumstances  of  both  and  the  variations  of  both  are  nearly  the 
same,  but  they  will  no  longer  be  the  members  of  one  body 
between  which  the  selecting  process  is  carried  out.  On  the  con- 
trary,  if  tbey  occupy  the  aame  diatrict  each  group  will  stand  in 
the  relation  of  environment  to  the  other,  modit'ying  it,  &nd  being 
modified  by  it,  without  mutually  sharing  in  the  same  modifi- 

eation. 

(2)  Though  one  may  exterminate  the  other,  the  change  that 
comes  to  the  successful  group  through  the  contest  is  not  due  to 
its  superiority  over  the  other,  but  to  the  superiority  of  some  of 
its  own  members  over  others. 

(3)  When  any  Segregate  form  begins  to  arise  we  cannot  attri- 
bute its  success  to  the  advantage  of  Begeneration,  for  the  inter* 

*  Since  mj  comments  on  this  passage  were  writteiK  I  ham  diMowred  tb&t 
Darwin  has  ouiitied  it  from  the  sixth  oditiou. 
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generatiiig  farm  ue  at  tiie  flimo  time  e^iiillj  tnoenM. ;  whm* 
foro  it  is  not  the  mooeos,  bat  the  seperatoiew  of  tbe  moeeMt 
tint  ii  due  to  the  segeneimtioD. 

(4)  The  continuance  of  the  deseendMita  of  a  group  in  a  epeeial 
form  will  depend  on  its  Segregation ;  but  thia  is  a  Tcry  differant 
thing  from  the  spedal  success  of  its  deseendsnts.  The  preser- 
Tation  of  a  tpeeial  kind  of  adaptation  is  never  due  to  natural 
neleetion,  which  is  the  superior  snecesi  of  the  higher  degreet  of 
adaptation  of  every  kind. 

(6)  The  power  of  migration,  or  any  other  power  directly  related 
to  the  enTironment,  may  be  accumulated  by  natural  selection, 
and  afterward  lead  to  Segregation ;  hnt,  nccordiug  to  my  method 
of  judgingf  the  coutinuous  advantage  of  Segregation  over  Inte- 
gration can  never  be  shown,  for  both  are  equally  essential  in  the 
economy  of  nature ;  and  though  one  process  may  at  one  time 
predominate  over  the  other,  the  compsiatiTe  advantage  of  Segr&* 
gation,  if  there  be  such  advantage,  cannot  be  tbe  cause  of  the 
preservation  of  forms  endowed  with  segr^tire  qualities,  for 
they  will  certainly  be  pr^erved  as  long  as  they  are  able  to  win  a 
bare  existence,  which  is  often  a  lower  grade  of  success  than  the 
one  from  which  they  are  passing. 

(6)  According  to  my  view,  instead  of  the  accumulation  of  tbe 
Segregative  [)repoteDcy  depending  on  natural  selection,  the  accu- 
mulation of  divergent  forms  of  natural  selection  depends  on  some 
form  of  Segregation. 

But  if  the  accumulation  of  Prepotential  Segregation  is  not  due 
to  Natural  Select  ion,  how  shall  we  explain  it  ?  It  is,  I  think, 
due  to  the  £act  that  those  forms  that  have  the  moat  of  this 
character  are,  through  its  action,  caused  to  brood  together.  We 
have  already  seen,  when  considering  Seasonal  and  Sexual  Segre- 
gation, that,  if  Segregntiou  is  directly  produced  by  the  instincts 
or  physiological  constitution  of  the  organism,  there  is  a  tendency 
toward  an  increasing  manifestation  of  the  character  in  successive 
generations.  Those  that  have  but  a  slight  degree  of  Segregate 
prepotency  oveiitiiully  conlcBoe,  forming  one  race,  while  those 
poasc88iiig  the  same  character  in  a  liiglier  degree  remain  more 
distinct,  and  their  descendants  become  still  more  segregate  and 
still  more  pcrnuinently  divergent.  As  lonv,  the  segregate 
forms  are  able  to  maintain  vigour  and  secure  fair  yuateiitatiou, 
the  process  continuea  and  the  separation  becomes  more  pro- 
nounced.   Of  this  form  ol  the  Law  of  Cumulative  Segregation 
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we  may  saj  that,  as  the  desoendmti  of  the  best  fitted  neeossnrily 
genente  with  eaeh  other  sad  produce  those  stiU  better  fitted,  so 
the  desfenclants  of  those  possessiag  the  moet  Begregative  endow- 
ments necessarily  generate  with  eaeh  other  and  prodnoe  those 
that  are  still  more  segregate. 

It  maj  at  first  appear  that  a  slight  degree  ci  prepotenoe  will 
preTont  erossing  as  cffeetuallj  as  a  higher  degree ;  but  further 
reflection  will  show  that  the  dfidency  of  the  prevention  wiU  vary 
tn  direct  proportion  with  the  length  of  time  orer  which  the  pro- 
potent  pollen  is  able  to  show  its  prepotence,  and  this  will  allow 
of  innumerable  grades.  If,  in  the  case  of  certain  indiTiduals, 
the  prepotency  is  measured  by  about  twenty  minntss,  while  with 
•  other  individuals  it  enables  the  pollen  of  the  same  variety  to 
prevail,  though  reaching  the  stigma  an  hour  after  the  pollen  of 
another  variety  has  been  applied,  tiie  difference  in  the  degree  of 
Segregation  will  be  suificient  to  make  the  persistence  of  the 
latter  mueh  more  probable  than  that  of  the  former.  This  form 
of  Segregation  is  evidently  one  of  the  important  causes  prevent- 
ing the  free  crossing  of  difierent  species  of  phmts.  It  probably 
has  but  little  infiuence  on  terrestrial  animals ;  but  how  &r  it  is 
tlie  cause  of  Segregation  among  aquatic  aaimals  is  a  question  of 
no  small  interest,  concerning  which  I  have  but  small  means  for 
judging.  I  have,  however,  no  hesitation  in  predicting  that,  -unless 
we  make  the  presence  of  thii  Segregative  quality  the  occasion  for 
inststmg  that  the  forms  so  affected  belong  to  difi^erent  species, 
we  shall  find  that  amongst  plants  the  varieties  of  the  same  species 
are  often  more  or  less  separated  from  each  other  in  this  way.  I 
do  not  know  of  any  experiments  that  have  been  directed  towaird 
the  determining  of  this  point ;  but  on  the  general  principle  that 
physiological  evolution  is  not  usually  abrupt,  and  that  race 
distinetions  are  the  initial  forms  under  which  specific  differences 
present  themselves,  I  can  have  no  doubt  that  feeble  piepotence 
precedes  that  which  is  more  pronounced,  and  that  part  of  this 
diveigence  iu  many  cases  takes  place,  while  the  divergent  branches 
may  be  properly  classed  as  varieties.  Another  reason  for  believ- 
ing that  Frepotential  Segregation  will  be  found  on  further  inves- 
tigation to  exist  in  some  cases  between  varieties,  is  the  constancy 
with  which,  in  the  caae  of  species,  this  character  is  associated 
with  Segregate  Fecundity  and  Segregate  Yigour,  which  we  know 
are  sometimee  characteristics  of  varieties  in  their  reUttiou  to  eaeh 
other.   The  importance  of  these  latter  principloe  when  occurring 
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in  connectioii  with  different  fanm  of  partial  Segregation  will 
now  be  considered. 

17, 18.  Segrttgate  Fecundity  and  Segregate  Vigour. — By  St^gro- 
gate  Fecundity  I  mean  neither  Segregation  prodnced  by  Fccim- 
dity  nor  Fecundity  produced  by  Segregation,  but  the  relation  in 
which  species  or  varieties  stand  to  each  other  when  the  iutergen- 
eration  of  members  of  the  eame  species  or  variety  resultd  in 
higher  fertility  than  the  croBsing  of  different  epccips  or  varietios. 
In  like  manner  Segregate  Vigour  is  the  rclntion  it)  wliirli  species 
or  varietiesi  stand  to  each  other  wIu  ti  tlie  intergeii oration  of 
members  of  the  same  species  or  variety  produces  ofl'^pring  moro 
vigorous  than  tli(t<?e  produced  by  crosf^ini^  with  other  tnK-cicB  or 
varieties.  Integrate  Fecundity  and  Integrate  Vigour  an'  tl>o 
terms  by  which  I  indicate  the  relation  to  rnch  other  of  fonn^!  in 
which  tlu>  hiirl  est  fertility  aTid  viL,^)ur  ar©  produced  by  cro»aiug, 
and  not  by  independent  gciu  r;it  loii. 

Before  disruHHing  t!ioso  priuci[)les  through  which  the  influence 
of  Sr>frogation  LTieatiy  increased,  it  will  be  an  advantage  if  we 
can  gain  some  idea  of  the  nnture  of  Cumulative  Fertility  in  its 
relations  to  a  law  of  still  wider  impc^rt  I  refer  to  the  fourfold  law 
of  antagonistic  iucreaae  and  mutual  limitation  between  (I)  In- 
tegration, f2)  Sotrrogation,  (3)  Adaptation,  (4)  ISTultiplication— 
in  other  words  between  (1)  trenerai  invigoratiou  and  power  of 
variation  through  crossincr,  (2)  The  opening  of  new  opportunities 
and  independent  j  ) mI  i  ties,  (8)  S[»ecial  adaptation  to  present 
circumstances,  (4)  i'owery  of  multiplied  individualization.  Darwin 
has  couaidered  at  length  the  1st  and  the  8rd,  tliough  I  do  not 
remember  that  lie  has  anywhere  pointed  out  that  their  develop- 
ment is  due  to  a  kind  of  self-augmentation.  I  believe  tins  is  ao 
emphatically  the  case  that  tiie  former  might  well  be  called  the 
law  of  Self-Cumulative  Vigour,  and  the  latter  the  law  of  Self- 
Cumulative  Adaptation.  Corresponding  to  these  two  laws,  I 
find  the  additional  laws  of  Self-Cumulative  Sccrrcgntion  and  Self- 
Cumulative  Fertility.  Darwin's  theory,  that  Diversity  of  Natural 
Selection  is  directly  and  necessarily  dependent  on  exi)osuro  to 
dill'ereut  external  conditions,  tends  to  obscure,  though  not  to 
deny,  the  fact  that  the  breeding  togetlier  of  the  better  adapted, 
which  causes  the  increase  of  adaptation,  is  duo  to  the  different 
degrees  of  endowment  in  the  organism,  rather  than  to  diversity 
in  the  environment.  It  is  ako  true  of  segregative  endowment 
and  of  I'ci'tiUty  that  they  are  ueteBsaniy  eunmlalive  whenever 
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they  belong  in  different  degrees  to  members  of  tbe  same  Inter- 
geaerant  tbat  are  equaUj  fitted.  The  camnlation  of  vigour,  as 
that  of  adaptation,  is,  I  think,  ngbtlj  classed  as  a  form  of  Selec* 
tioo  I  for  in  both  cases  it  depends  on  the  power  o£  the  more 
highly  endowed  to  supplant  the  less  endowed  without  allowing 
them  full  opportunity  to  propagate  i  but  the  increase  of  segre- 
gatire  endowments  and  of  fertility  is  due  to  principles  quite 
different  from  this,  and  differing  from  each  otiier.  The  segre- 
gatiYO  endowments  augment  through  the  inherent  tendency  of 
the  more  highly  endowed  to  breed  more  excluaiyely  with  those  of 
the  same  form,  and  therefoite  in  the  long  run  to  breed  more 
exelusively  with  each  other ;  while  the  fertility  of  the  more  fer- 
tile neither  drives  out  the  less  fertile  nor  holds  the  two  classes 
apart,  but  simply  multiplies  the  offspring  of  the  more  fertile, 
making  it  sure  that  in  each  generation  they  will  predominate. 

But  all  these  forms  of  augmentation  correspond  in  that  they 
secure  the  breeding  together  of  those  possessing  higher  degrees 
of  the  special  endowment^  and  so  increase  the  aversge  endow- 
ment, either  of  the  whole  number  of  the  oflspring,  or  of  the 
segregated  portion.  Vigour  increases  through  the  breeding  to- 
gether of  the  more  vigorous,  resulting  from  their  overcoming  and 
crowding  out  the  less  vigorous  without  allowing  them  full  oppor- 
tunity to  propagate.  Adaptation  increases  through  the  breeding 
together  of  the  better  ad^ted,  resulting  from  their  supplanting 
their  rivals  without  aUowing  them  full  opportunity  to  propsgate. 
Segregative  endowments  increase  through  the  breeding  together 
of  the  more  highly  endowed,  resulting  from  the  fact  that  as  long 
ss  Segregation  is  incomplete  more  than  half  of  each  generation  of 
pure  descent  are  necessarily  the  offspring  of  parents  whose  segre- 
gative endowments  were  above  the  average.  Fertility  increases 
through  the  breeding  together  of  tlie  more  finrtile,  resulting  from 
the  fact  that  more  than  half  of  each  generation  are  the  offspring 
of  parents  of  more  then  average  fertility.  As  the  breeding  to- 
gether of  the  more  vigonms  and  the  better  adapted,  caused  by  their 
superior  success,  tends  to  incresae  and  intensify  the  vigour  and 
ad^tation  of  successive  generations,  so  the  breeding  together  of 
those  more  highly  endowed  with  Segregative  powers,  caused  by 
the  Segregation,  tends  to  strengthen  and  intensiiy  the  Segregative 
powecs  in  successive  generntion.s ;  and  so  the  breeding  together  of 
the  more  fertile,  caused  by  the  larger  proportion  of  offspring 
produced  by  the  more  fertile,  tends  to  increase  the  fertility 
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toccesri^e  genenttoiui.  Among  tbove  that  would  be  equally  pro- 
dnotive  if  eqnaUj  nourislied,  the  ratio  of  propagation  variOB 
diieeUy  as  the  degree  of  snatentation  above  a  oettain  minimum 
(tod  perbapa  below  a  certain  maximum),  and  tberefofe  directly 
aa  the  degree  of  adaptation  that  secures  thia  eustentation.  Tbia 
pr&pa^aHon  aeeorOmg  to  degrees  qf  adaptation  tothammronmefU 
ft  what  I  undontmtd  natural  tdsction*  But  among  thoae 
that  are  equally  adapted  to  the  enTironment  the  ratio  of  propa- 
gation variea  direetly  aa  the  ratio  of  fertility.  Tbia  propagation 
aooorUng  to  dogrota  vf  ftrftlit/g  it  what  I  eaU  the  Law  tf  Ctoma- 
VUwo  BgrtiUtg.  It  is  not  due  to  different  degrees  of  auooeaa,  or 
to  any  advantage  which  the  individuals  of  one  form  have  over 
thoie  of  other  fonns ;  but  simply  to  the  higher  ratio  of  multipli- 
cation in  the  more  fertile  forms  securing  the  intergeneration  of 
the  more  fertile.  In  connection  with  natural  selection  it  eniurot, 
in  the  descendants^  tha  predominance  of  the  letter  adapted  ^  the 
more  fertile^  an4  the  more  fertile  iifthe  better  adapted. 

At  the  close  of  the  preWous  chapter  I  called  attention  to  the 
fact  that  innumerable  Local  Segregations  and  other  imperfect 
formB  of  Segeneration  are  being  eonstantly  broken  dovm,  partly 
by  the  increase  of  numbers  and  partly  by  the  superior  fertility 
atul  rigour  of  oifspriug  produced  by  crossing.  It  seems  to  be  a 
fundamental  law  that  vigour  and  variation  in  the  ofTspring  depend 
on  some  decree  of  diversity  of  constitution  in  the  parents,  and 
diversify  of  constitution  that  is  not  entirely  fluctuating  depends 
on  some  degree  of  Positive  Segregation;  therefore  vigour  and 
variaticni  depend  on  the  breaking-down  of  incipient  Segrega- 
tions, and  on  the  interfusion  of  the  slightly  divergent  forms 
that  had  been  partially  segregated.  But  in  the  history  of 
every  race  that  is  winning  success  by  its  vigour  and  varia- 
tion there  is  liable  to  come  a  time  when  some  variety,  iuhcr- 
iting  sufficient  vigour  to  sustain  itself,  even  if  limited  to  the 
benefits  of  crossing  with  the  individuals  of  the  same  variety, 
becomes  partially  Segregated.  As  we  have  already  seen,  Segre- 
gation, in  so  far  as  it  depends  on  the  qualities  of  the  organism, 
tends  ever  to  become  more  and  more  intense ;  but,  in  the  very 
nature  of  things,  not  only  will  the  Sogregatiuu  be  for  many 
generations  only  partial,  but  partial  Segregation,  though  it  may 
greatly  delay  the  submerging  of  difl'erent  groups  in  one  common 
group,  will  never  prevent  that  result  being  finally  reached. 
Though  the  siphon  that  connects  two  tanks  of  water  be  ever  so 
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Binall,  the  water  will  in  time  find  a  common  level  in  both  tanks, 
unless  there  are  additions  or  subtractions  of  water  that  prevent 
such  a  result.  So,  in  the  case  under  consideration,  final  fusion 
will  take  place,  unless  differentiation  progresses  more  rapidly  than 
the  fusion,  or  some  other  influence  comes  in  to  counteract  the 
levelling  influence  of  occasional  crosses.  If,  under  such  condi- 
tions, some  branch  of  the  partially  Segregated  variety  becomes 
more  fertile  when  generating  with  members  of  the  same  variety, 
and  less  fertile  when  generating  with  other  varieties,  a  principle 
will  be  introduced  tending  to  strengthen  any  form  of  partial 
Segregation  that  already  exists  between  the  varieties.  This 
principle  when  co-operating  with  partial  Segregation  will  produce 
pure  masses  of  each  variety,  when,  without  the  action  of  this 
principle,  all  distinctions  would  be  absorbed  by  the  crossing. 
We  know  that  a  transition  from  Integrate  Fecundity  to  Segre- 
gate Fecuudity  usually  takes  place  at  a  point  in  the  history  of 
evolution  intermediate  between  the  formation  of  an  incipient 
variety  and  a  strongly-marked  species ;  and  though  the  causes 
that  produce  this  transition  may  be  very  difficult  to  trace,  I 
believe  the  results  that  must  follow  can  be  pointed  out  with 
considerable  deamess  and  certainty. 

Darwin's  investigations  hare  shown  that  in  many  cases,  if  not 
in  the  majority,  the  relaftioii  of  Tarieties  to  each  other  is  that 
which  I  haye  csHed  Intogcaie  'Beeaa^ty  and  Integrate  Vigour ; 
that  is,  the  highest  fertility  is  attained  wbeiiTsrieti^  are  crossed, 
and  the  vigour  of  offspring  thus  produced  is  greater  than  when 
the  intergeneration  is  within  the  limits  of  one  variety.  He, 
however,  gives  in  '  Vsriation  under  Domeeticatifm,'  chapter  xvi., 
some  special  cases^  in  which  "  Tarieties  of  the  same  species  behave, 
when  crossed,  like  doselj  allted  but  distinct  species  " ;  and  re- 
marks that  similar  cases  may  not  be  of  yeey  rare  oocnireDce ; 
for  the  subject  has  not  been  attended  to.*'  The  same  cases  are 
slso  mentioned  in  all  the  editions  of  the '  Origin  of  Species/  ^ 

The  problems  tiiat  arise  in  oonridering  the  diiferent  results 
produced  by  different  degrees  of  FositiTe  Segregation  and  Segre- 
gate Fecundity  are  of  a  nature  suitable  for  mathematical  treat- 
ment. Before,  however,  computing  the  effects  of  Segregate 
Fecundity  when  co-operating  with  Posi^re  Segregation,  it  will  be 
in  place  to  show  that  it  is  of  itself  only  a  negative  form  of 

*  See  1st  edition,  p.  238  i6di  edition,  p.  260;  dtheditioo,  p. 
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SegregatioD,  having  no  power  to  ensure  the  pn^gntion  of  the 
Tftrieties  tbiu  characterized,  though  they  are  fully  adapted  to 
the  enTironment.  This  is  most  easily  brought  to  light  by  con- 
sidering tiie  effect  of  a  high  degree  of  this  quality  when  Posi- 
tire  Segregation  is  entirely  wanting,  or  when  it  is  suiBcient  to 
giro  simplj  a  chance  of  Segregate  Breeding  by  bringing  each 
indiTidual  near  to  ita  natural  mate.  For  example,  let  us  suppose, 
Ist,  that  a  male  and  a  female  each  of  several  allied  but  mutually 
sterile  species  arc  brought  together  on  one  small  island,  all  other 
tcndcnces  to  Positive  Segregatioa  being  removed,  while  mutual 
sterility  still  remains  ;  2nd,  that  a  male  and  female  when 
once  mated  remain  together  for  the  breeding'Season ;  and  3rd, 
that  all  find  mates.  Now,  if  we  have  7  species,  each  represent^ 
by  one  individual  of  each  sex,  what  is  the  probability  that  all  the 
speei^  will  be  propagated?  And  what  the  probalvHify  for  the 
propagation  of  none,  or  of  but  one,  or  of  but  two,  r  >('  but  three 
o£  the  species  ?  The  answers,  as  I  have  computed  them,  are  as 
follows: — ^The  probability  that  none  will  be  propagated  is  Jfr^J; 
that  1  species  will  be  is  ;  that  2  species  t^^^j  ;  that  3  species 
■^fffg]  that  4  species that  5  species  r,?>hi'  ^  species 
These  numerators  are  found  in  the  7th  line  of  a  table  of 
fignres  which  I  call  the  Permutational  Triangle.  If  we  haye  10 
species,  the  probability  that  in  any  one  trial  no  species  will 
match  truly  and  be  propagated  is  ijil^ol ;  that  1  species  will 
match  truly  and  propagate  is  MiefMl  ^0  will  is  ^g^gpinr- 
This  means  that  if  3,628,800  trials  are  made,  one  of  them  will 
probably  be  a  case  in  which  each  male  pairs  with  the  female  of 
the  same  species,  while  1,334,961  will  be  cases  in  which  none  ai« 
so  matched,  and  1,334^960  will  be  cases  in  which  one  pair  is  so 
matched,  it  therefore  appears  that  more  than  ^  of  the  proba* 
bilities  are  against  the  continuance  <i£  more  than  one  of  the  ten 
species. 

There  will  perhaps  be  some  hesitation  in  receiving  these 
figures  before  I  have  given  the  method  by  which  the  resnlts  have 
been  reached ;  but  the  necessary  length  of  this  paper,  even  when 
r^tricted  to  the  briefest  discussion  of  general  principles»  induces 
me  to  reserve  my  computations  for  another  occasion.  It  is 
not,  however,  necessary  to  have  a  complete  solution  of  this 
problem,  in  order  to  reach  the  conclusion  that  the  origin  of 
separate  races  and  species  depends  not  only  upon  their  adap- 
tation to  the  environment  and  their  mutual  sterility  when 


Digitized  by  Google 


THEOUOH  ClrMULA.TlVE  8KUttK0A.TI0N. 


251 


croMing  with  each  other,  but  also  upon  their  Foiitire  Segrega- 
tion. We  can  further  see  (when  eonddering  an  extreme  caae,  like 
either  of  the  above-snpposed  caees)  that  Segregate  Fecundity, 
without  the  aid  of  BositiTe  Segregation,  muetlead  to  exiindion. 
We  have  already  seen  that  partiid  Segregation  cannot  by  itself 
prevent  the  fusion  of  species.  It  therefore  follows  that  in  order 
to  account  for  the  continuance  of  divergent  races  we  must  sup- 
pose either  that  the  Segregation  is  complete,  or  that  the  divefgent 
evolution  is  strong  enough  to  more  than  counterbalance  the 
influence  of  the  occasional  crossing,  or  that  the  partial  Segre- 
gation is  aided  by  Segregate  Fecundity  or  Segregate  Vigour. 

Between  the  members  of  species  belonging  to  different  orders 
we  find  not  only  complete  Segregation,  but  complete  sterility 
when  attempts  at  crossing  are  made ;  but  hope  of  gaining  an 
explanation  of  how  these  eharacteristics  have  arisen  is  found, 
not  in  the  study  of  those  cases  in  which  the  process  has  been 
completed,  but  in  the  study  of  the  relations  to  each  other  of 
species  and  varieties  that  are  characterised  by  partial  Segrega> 
tion  and  mutual  sterility,  that  is  not  complete.  Here,  again, 
mathematical  analysis  will  help  us  in  understanding  the  subject. 
Though  I  have  not  succeeded  in  constructing  a  complete  mathe- 
matical representation  of  all  the  grades  of  intermingling  that 
will  take  place,  I  have  found  a  general  formula  that  giv^  a  close 
approximation  to  the  proportion  in  which  two  species  will  breed 
pure  as  contrasted  with  the  proportion  of  first  crosses  and  their 
descendants  that  will  be  produced,  in  any  case  in  which  the 
degree  of  Seg^gation  and  the  ratios  of  fertility  for  the  pure  and 
crossed  bree^ls  are  known.  As  my  object  is  simply  to  show 
under  what  conditions  the  pure  races  wiU  continue  without 
being  swamped  by  crossing,  it  is  not  necessary  that  I  should 
follow  the  aetion  and  reaction  between  the  three-quarter-breeds. 
I  wish,  however,  to  call  attention  to  the  fact  that  wh«a  the 
number  of  the  pure  forms  and  of  the  half-breeds  is  constantly 
decreasing,  witliout  a  general  decrease  in  the  sum  of  the  de- 
scendants, it  is  evident  that  the  three-quarter>breeds  and  their 
descendants  are  increasing;  and  wheti  a  three-quarter-breed  on 
one  side  crosses  with  a  three-quarter-breed  on  the  other  side,  the 
offspring  will  usually  be  about  intermediate  between  the  two 
species  ;  therefore,  where  the  two  species  are  equally  numerous, 
if  we  find  that  the  pure  forms  will  disappear  through  fusion,  we 


Digitized  by  Google 


SET.  J.  T.  eVLTClC  OV  DiTXBOkNT  STOLDTIOk 


may  expect  that  the  thiee-qiiart6r>breedB  will  also  disappear 
tfaioiigh  fusion. 

In  coDstraotiiig  my  formula,  it  was  found  necessary  to  com- 
mence by  placing  in  the  Ist  geuerationof  the  half-breeds  a  more 
or  lei0  arbitrary  symbol ;  for  tbe  true  aymbol  in  each  case  is  tbe 
final  one  reached  in  the  nth  generation  when  f»  is  a  very  high 
number.  The  chief  interest  therefore  centres  in  what  can  be 
accomplished  through  the  use  of  this  formula  for  the  nth  gene- 
ration. It  eeems  to  me  to  furnish  a  method  of  reaching  the 
final  proportion  of  pure  breeding  that  will  be  produced  by  any 
form  of  combination  between  Positive  Segregation  and  Segregate 
Feeimdity,  and  to  give  results  that  would  require  thousands  of 
years  of  continuous  experimenting  to  reach  in  any  other  way. 

Method  of  using  Table  ill.  (see  p.  255). 

By  supposing  n  to  be  an  indefinitely  high  number,  and  by 
giving  different  values  to  M,  m,  and  c,  we  shall  have  the  the  means 
of  contrasting  the  number  of  the  pure-breeds  with  that  of  the 
half-breeds,  when  the  process  has  been  long  continued  under 
different  degrees  of  Po^itiA  c  Segregation  and  Segregate  Fecundity. 

In  the  first  place  let  us  take  a  case  in  which  there  is  no  S^ppe- 
gate  Fecundity,  that  is  ^X^nn ;  and  for  convenience  in  computa* 
tion  let  us  make  M=sl,      1.  In  every  case  where  m  is  not 

larger  than  M  the  fraction  ^ban  unity,  and  the 

M  —  Mc  ^ 

sum  of  the  geometrical  progression  of  our  formula  will  fall  within 
the  limits  of  a  number  that  can  be  easily  computed  by  the  well- 
known  formula  Ss=--^,  in  which  a  is  the  first  number  of  the 

progression,  which  in  this  case  is  1,  and  q  ia  the  fraction  we 
are  now  considering.    Supposing  fraction  will  be 

C^=4^=f-y,.-.S=/    becomes  S«-JL=  A=9.  This 

number  9  is  therefore  equal  to  the  niim  of  this  progression  and 
can  flifrefore  he  used  as  the  value  of  the  infinite  progression  in 
the  i'oniiulii,  for  the  ;;tli  generation  when  n  is  a  verv  high  number. 
vSuhstiluliug  these  values  we  find  that  the  nih.  generation  of  the 
half-breedd  equals  the  nth  generation  of  the  pure  forms,  each 
being  equal  to  -i^^  of  A  (M-Mc)"-'  A(M~Mc)''-'  is  a 
vanishiug  quantity,  for  M  — T\r^  is  less  than  1.  Every  ioni:  is 
therefore  in  time  fused  with  other  forms.    But  let  us  try  higher 
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degrees  of  Segregation.  If  we  make  csyj^  or  -n^o  oi 
find  that  Haif-breeds^  Pare-breede,  while  the  latter  are  con- 
stantly  decreasing,  which  shows  that  imperfect  Positive  Segre- 
gation, withoiit  the  aid  of  some  quality  like  Segregate  Fecundity, 
cannot  prevent  a  t^pecies  being  finally  fused  with  other  species,  as 
long  as  the  whole  number  of  each  sucoesiiTe  generation  does  not 
increase* 

Let  us  now  consider  cases  in  which  the  Segregation  is  incom- 
plete but  Segregate  Fecundity  comes  in  to  modify  the  result. 
Let  Mbb2,  m  —  lf  Substituting  these  values  in  our 

formula,  we  shall  iind  that  the  sum  of  the  infinite  progression  is 
f =y2.  And  H—Mcss'^^J,  which  makes  the  half-breeds  =  the 
pure  formsXm;  and  m=-j^0.  Let  M=2,  7/«=l,  c=j^; 
then  Half-breeds=Fure  forms XyJ^.  Let  M  =  2,  ms=l,c=i; 
then  the  infinite  progression =1,  M-Mc=l,  and  the  pure  forma 
in  each  genemtion  will  equal  A,  and  the  half-breeds  Ax^. 
Therefore  Half-breedsss  Pure-breeds  x  4. 

Let  Ms=3,  m=2,  c=J ;  then  the  sum  of  the  infinite  pro- 
gressions!, and  the  Half-brecJtj=  J  x2x  A(M— Mc)i»-i,  and 
the  Pure-breed&alixA(M— Mc)"-^  I  therefore  Half-breeds* 
Pure-breeds  x  i. 

Let  M=3,  fn=2,  c=  j  ;  then  Half-breeds = Pure-breeds  X  |. 

Let  M  =  ;i,  wicr2,  c=4  ;  t^®^  Half-breedsssPure-breedsx^. 

Let  31  =  3,  m=2,  c  =  ^  ;  then  Half-breeds= Pure-breeds  X  §. 

Let  M=3,  «i=2,  c=7^5;  then  Half-breeds Pure-breeds  x^^. 

Let  Masa,  m^2,  e^y^  ;  then  Half-breeds  »  Fore-breeds 

Table  IV. 

SimpUjied  Formula*  for  the  Proportions  in  tokich  Half-hree  h 
and  Three-quarter4treei9  Hand  to  Fur&^eed*  loken  all  are 
equalljf  vigoroui, 

IVoni  Table  ULwelmrn  that 

Wbem  {l—2i)m  is  \em  than  M— Mc,  the  aeries  within  the  bruckete  is  i 
creofling  geotuotrical  progrcaaion,  and  we  may  obtain  the  value  of  (he  whole 

aeriea  tij  the  formula  Ssjp^  Applying  Uiia  formula  we  bavs 
H  mc  _  1 
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If  m'=  tiie  ratio  of  fertility  for  the  Three-quarter-breeds,  then  aooordiog  to 
tht  namninggiTCii  in  TkUet  TII*  and  TIII.» 

The  following  solutions,  as  well  as  those  given  in  Table  V.,  are 
obtained  by  sabstitating  ralaeB  for  M,     and  e  in  f onnula  (2) : — 

When  M«4,  »»=3,  then  if 


c  =  4,  Half-breeds = 

Pure-breeds  x  -J, 

J*  —  ^ 

C  —  jj, 
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XtoS' 

When  M=5,  m=^4>y  then  if 


<?=^,  Half-breeu 

s  =  Pure 

■breeda  x  f , 
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OhtenaHont  on  TaHHe  Y. 

This  mathematical  analysis  of  the  efl'oc  ts  of  Positive  Segregation 
and  Segregate  Fecundity  when  cooperating  brings  diatiuctl j  into 
view  several  important  relations. 

let.  Incomplete  forms  of  Segreiration,  that  avail  little  or 
nothing  in  preventing  a  form  from  beiiiL^  ahsorbe<l  \n  the  course 
of  time,  become  very  efficient  when  stren^TlK  ned  by  moderate 
degrees  of  mutual  sterility.  Take,  for  instuuce,  the  line  of  the 
table  in  which  r=  yi,j.  If  1  in  every  iuO  unions  is  a  cross  with 
some  other  form,  tlu^  form  will  in  time  he  overwhelmed,  unless 
other  causes?  come  in  to  counteract;  but  here  we  see  that,  if 
Segregate  Fecundity  occurs  in  the  ratio  of  10  to  9,  the  pure 
form  becomes  12  times  aa  nuni  rcmsas  the  half-breeds;  and  if  in 
the  ratio  of  10  to  5,  it  become  s  liK)  limt    a.s  numerous. 

2nd.  Again,  if  we  take  the  proportional  differences  between 
the  diilcrent  terms  of  the  top  line  opposite  c=|,  we  shall  tind 
them  very  unlike  the  differences  that  appear  in  tlie  bottom  line 
opposite  r=y,-J-T7.  Ill  the  former  the  firnt  term  is  0  times  as 
large  as  ihc  IuhL  ;  while  in  the  latter  the  iirst  term  is  more  than 
80  times  as  large  as  the  last.  This  shows  that  when  Segregation 
is  intense,  difEercnces  in  the  degn  j  of  Segregate  Fecundity  pro- 
duce 'Theater  contrasts  than  the  same  differences  do  when  the 
Segre^;:it  inn  is  slight. 

3rd.  A  similar  distinction  is  found  when  we  compare  the  right- 
hand  column  w^th  the  left-hand  column.  The  smallest  term  in 
the  former  is  to  the  largest  term  in  the  same  column  as  1  to  S99, 
while  in  the  left-hand  column  the  greatest  ditlerence  is  as  1  to 
100.  This  shows  that  when  Segregate  Fecundity  is  strongly 
develoi)cd,  differences  in  the  degrees  of  Segregation  produce 
greater  contrasts  than  the  same  differences  produce  when  the 
Segregate  Fecundity  is  but  slightly  developed. 

4th,  Once  more  let  us  consider  the  relations  to  each  other  of 
the  four  terms  that  stand  in  tlie  upper  left-hand  corner  of  the 
table.  Suppose  that  of  some  une  variety  of  a  plant  species,  eha- 
racterized  by  Prepotential  Segregation  and  Segregate  Fcf  uiidity, 
we  have  occurring  in  equal  numbers  four  variations  whose  rela- 
tions to  other  varieties  are  indicated  by  the  figures  given  in  these 
four  terms,  while  in  their  relations  to  each  other  thev  are  com- 
pletely fertile  and  not  Segregated.  Which  variation  will  leave 
the  greatest  number  of  pure  ollspring,  that  is  the  greatest  number 
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of  offspring  Iwlongitig  to  tixe  one  variefy  to  which  the  four  ywnBr 
tions  klike  belong  ?  Evidently  the  variation  represented  by  the 
fractiou  ^  will  have  the  greateet  influence  on  the  following 
genention.  Bnt  as  the  enppoeed  conditionB  allow  of  exact  com- 
putation, let  ns  look  at  the  problem  a  little  doeer.  If  each  varia^ 
tion  numben  aay  a  thousand  individuals,  then  the  number  of 
each  that  will  breed  true  will  be  as  follows  :---0f  the  one  repre- 
sented by     526  will  breed  true  and  474  will  cross, 

A.  550  „  450  „ 

T«(r,  555-5  „  444-5  „ 

A,  600  „  400  „ 

And  the  next  generation  of  each  kind  will  be  as  follows :  multi- 
plying the  pure  parents  by  10,  and  the  hybrid  parents  by  8  or  9, 
according  to  the  value  of  m,  we  have  of  ^ose  represented  by 

T*,v,  pure  offspring  r>2no,  hybrids  4266, 
fr,  „  55L)0,  „  4050, 
T^,  tt      '   6555,      „  3556, 

l^,         „         6000,      „  8200. 

There  can,  therefore,  be  no  doubt  that  under  such  conditions  the 
avenge  Frepotential  Segregation  and  Segregate  Fecundity  of 
the  next  generation  will  be  oonsidenibly  advancedi  and  so  with 
each  successive  generation  till  the  avenge  of  the  Pure  forms  is 
represented  by  the  fraction  and  is  surrounded  by  a  circle  of 
variations,  of  which  one  wiU  be  represented  by  the  fraction 
And  from  this  new  point  continuous  advance  will  be  made  toward 
ever  higher  and  higher  grades  of  Segregation  and  Segregate 
Fecundity;  though  of  course  the  process  will  be  subject  to 
antagonisms  and  limitations  arising  from  the  principles  of  Self- 
accumulating  Vigour  and  Self-accumulating  Adaptation.  Let  it, 
however,  be  carefully  noted  that  we  have  in  this  process  the 
manifestation  of  a  new  principle,  for  it  rests  not  only  on  Self- 
accumulating  Positive  Segregation  but  on  Self-accumulaluig 
Segregate  Fecundify. 


Digitized  by  Google 


XHBOUGH  CVMULATITE  8B0BS0ATI0N. 


I 


3  :^ 


I 


I  1  I 

^  + 


I 


+ 

a. 

I! 


I 


1 


+ 

i 


3  I 
I  > 


2 


1  1 


+  + 


I 


I  \> 


« 


I 


+  ^ 
^  5^ 


I 

¥ 


n 


i 


u 

£ 

3 

•a 


S  -5  -2  -2 

"S  ts 

I  i  i 

g    fl  c 

§:  So  & 


c 

o 


g 

d 
& 


I 


& 


I 

> 


I 


I 


i 


o  o 


I  I 


I  I 

IS 


o 

1 


Digitized  by  Google 


262  J.  T.  oxrxtoK  ov  Dimoxzrr  stolvtiov 


Digitized  by  Google 


THBODOB  OVlCVLATm  SSOBSGATIOir.  268 

m 

Table  VIII. 

Simplified  Formulas,  givin;/  the  Proportions  in  which  Half-lreeit 
and  Three-quarter-breeds  stand  to  Pnre-hreeds  ichmwehave 
both  Segregate  Fecundity  and  Segregate  Vigour, 

FKm  Xahlfi  VL  we  kwn  that 

When  the  numerator,  (l-L>t)mo,  i»  len  than  the  denominator,  MV-M?c, 
tlio  sum  of  the  whoto  seriea  within  the  hraekete  may  be  obtained  in  accordance 

with  the  f<»mNiIa  S=2T^'  ^hw*  8  =  the  turn  of  the  series,  a=the  first 
term,  and  9  as  the  constant  multiplier. 

•  5_  _  1 

mvc  My—MVtf 

-Mt-m«+(ame-MV)a-  (Formula!) 

Appljing  the  lame  method  to  the  formoU  in  Teble  TU^  we  iind  that 

v_J5S!l___ 
P'^P^^liy-«V+{2»V-MV)c' 

f~P^kV-«V+(2i»V-MV)tf'  <2> 

and 

H~MV-«»V+(2«V-MV)V 
If  MslO.  «=s5,  m'»5,  y=|,  •'sA.c^A, 

and  (ae  m^m\  and  ease') 

g=2|=2Vk=i;  aiid?=:?x|=T'.X4=,^. 
If  MsrlO,  «=10.«'=10.  V=J,  e=,V  »'=,'a.  t  =  i^ 
then  5s-  -=JL» 

In  this  latter  case,  where  the  Vigour  of  irybrida  is  y'o  that  of  Pure-breed«, 

Millie  their  Feouiulity  is  equnl  to  that  of  rure-brpeds,  we  fhid  p=ffi,  which  is 

the  same  result  as  that  given  iu  the  8lh  line  of  the  last  column  of  Table  Y., 
whete  the  Fecundity  of  evon  imione  and  of  Hyhiide  is  ,>a  that  of  Pure-breeds, 
wbUe  their  Tigour  is  eqtiaL 
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The  Iffiiunce  qf  Segregate  Tigour, 

I  thmk  we  may  say  we  bare  here  come  in  sight  of  one  form  of 
the  fltill  wider  fourfold  law  already  mentioned ;  for  on  the  same 
principle  that  Segregate  Fecundity  increases  when  once  allied 
with  partial  Segregation  in  vigorous  forms,  Segrei^ate  Vigour 
must  also  tend  to  increase  when  brought  into  tlio  same  alliance ; 
and  I  believe  it  will  be  found  that  there  is  a  aimilar  principle 
tending  to  the  self-accumulation  of  Seij^^egate  Adaptation. 

At  the  point  where  they  both  arise,  lliat  is  during  the 
period  that  immediately  followa  tiie  act  of  impregnation,  it  ia 
diflScult  to  distinguish  between  tlie  two  pnnci])les,  uiul  liie  mor- 
tality of  the  hybrid  embryo  before  birth,  or  before  it  leaves  the 
egg,  may  be  conveniently  classed  as  iSegregatc  Fecundity.  • 

Thoui,'h  the  two  principles  are  so  closelv  related,  it  would  be  a 
great  mistake  not  to  distinguish  theui ;  for  there  is  no  close 
correspondence  between  the  degrees  in  which  the  two  qualities 
occur  in  the  relations  of  individuals  or  varieties  :  and  in  suinc  cases 
we  find  Segregate  Fecundity  associated  with  Integrate  Vigour. 
Tiic  mule,  though  absolutely  sterile,  possesses  vigour  equal,  if 
not  superior,  to  tiial  of  either  parent.  In  the  record  of  experi- 
ments given  by  Parwiu  in 'Cross- and  Self- Fertilization  in  the 
Vegetable  Kingdom  '  mention  is  made  of  ci  i't;uu  species  in  which 
self-fertilized  flowers  are  more  fertile  than  the  cross-fertilized, 
while  the  plants  produced  from  the  crossed  seed  are  tliL*  more 
vigorous  ;  and  of  other  species  in  which  eross-fertilized  flow  era  are 
by  far  the  most  productive,  while  llu'  plants  produced  from  the 
crossed  seed  are  neither  taller  nor  heavier  than  tlie  self  i'crLilized.f 
In  the  same  work  the  common  pea  {Pisum  safivum),  the  common 
tobacco  {Xicotiana  fabacum),  and  Caniia  IVarsceiciczi  are  shown 
to  be  more  vigorous  when  raised  from  self-fertilized  seed  lli:iii 
when  raised  from  seed  crossed  with  other  individuals  of  the  tume 
strain  ;  but  in  the  case  of  the  tobacco  and  the  pea,  great  increase  of 
vigour  is  produced  by  a  cross  with  a  slightly  difl'erent  vaiicLy 
while  the  fertility  is  increased  but  little  if  any. 

But  the  most  interesting  of  all  his  c.xjierimeuta  aa  bearing  on 
the  subject  of  Segregate  Vigour,  is  given  in  the  history  of  "  The 
Descendants  of  the  self-fertilized  FJant,  named  Hero,  which  ap- 
pearedin  the  Sixth  Self-fertilized  Ge}ie  radon  o/Ipoma^a  pui]jurea.' 
"A  cross  between  the  children  of  JItfU  did  not  give  to  the 

«  See  '  Origin  of  Spedea,'  6Ui  edition,  p.  249.         f  See  pegee  322-328. 
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grandchildren  any  advantage  over  the  self- fertilized  grandchildren 
raited  from  the  Belf-fertilised  children."  ''And,  what  is  far 
more  remarkable,  the  great-grandchildren,  raised  by  crossing  the 
grandchildren  with  a  fresh  stock,  had  no  advantage  oVer  either 
the  intererossed  or  the  self- fertilized  great-grandchildren.  It 
thus  appears  that  Hero  and  its  descendants  differed  in  consti- 
tution in  an  extraordinary  manner  from  ordinary  plants  of  the 
same  q^eoies."  "  If  we  look  to  the  [ordinary]  plants  of  the  ninth 
generation  in  table  x.,  ve  find  that  the  iutcrcrossed  plants  [of 
the  same  stock]  were  in  height  to  the  self -fertilized  as  100  to  79, 
and  in  fertility  as  100  to  26;  whilst  the  Colchester-crossed 
plants  [raised  by  crossing  with  a  fresb  stock]  were  in  height  to 
the  intercrossed  as  100  to  78,  and  in  fertility  as  100  to  51."^ 
The  Colchester-crossed  plants  were  therefore  in  height  to  the 
self-fertiliKed  as  1  to  '78  x  79,  or  as  1000  to  616,  and  in  fertility 
as  Ito  'Six -20,  or  as  1000  to  133;  while  the  self-fertilized 
descendants  of  Hero  when  crossed  with  the  same  fresh  stock 
Tint  only  had  no  advantage  OTor  those  that  had  been  continuously 
self-fertilized  for  nine  generations,  bnt,  as  the  details  of  the 
eiperiment  show,  the  adrantage  was  on  the  side  of  the  plants 
raised  from  the  self^fertib'zed  seed.  The  experiment  was  con- 
ducted under  conditions  decidedly  unfavourable  for  the  production 
of  healthy  plants ;  but,  as  it  is  usually  found  that  the  superiority 
of  crosses  between  yarieties  is  most  clearly  brought  to  light  when 
the  competitors  are  subjected  to  un&rourable  circumstances,  it 
seems  to  furnish  even  stronger  evidence  of  Segregate  Vigour 
being  occasionally  produced  in  the  earliest  stages  of  dlTCTgent 
evolution,  than  would  have  been  furnished  if  the  same  degree  of 
superiority  in  the  self -fertilized  plants  had  been  obtained  uuder 
a  less  severe  test.  As  the  case  is  of  unusual  interest,  I  give  the 
details  a^  recorded  by  Parwin : — 

"  Several  flowers  on  the  self-fertilized  grandchildren  of  Htro 
in  table  xvi.  were  fertilized  with  pollen  from  the  same  flower; 
and  the  seedlings  raised  from  them  (great-gf&ndchildren  of 
JTsro)  formed  the  ninth  self-fertilized  generation.  Several  other 
flowers  were  crossed  with  pollen  from  another  grandchild,  so 
that  they  may  be  considered  as  the  oflspring  of  brothers  and 
sisters,  and  the  seedlings  thus  raised  may  be  called  the  inter- 
crossed great-grandchildren.  And,  lastly,  other  flowers  were 
fertilised  with  pollen  from  a  distinct  stock,  and  the  seedlings 
•  « Om-  nd  6df-Fcitilt»tioii,'  pp.  47, 60,  ei. 
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thus  raised  may  be  called  the  Colclicster-cros!*cd  great-grand- 
cliildren.  lu  niy  anxiety  to  see  what  the  result  would  be,  I 
unfortunately  planted  the  three  lots  of  Beeds  (after  they  had 
germinated  on  sand)  in  the  hothouse  in  tlu?  middle  of  winter, 
and  in  consequence  of  thia  the  seedlings  (twenty  in  number  of 
each  kind)  became  very  unhealthy,  some  growing  only  a  few 
inches  in  hein;ht,  and  very  few  to  their  proper  height.  The 
result,  therefore,  cannot  be  fully  trusted ;  and  it  would  bo 
useless  to  give  the  measurements  in  detail.  In  order  to  strike 
as  fair  an  average  as  possible,  I  first  excluded  all  the  plants 
under  50  inches  in  height,  thus  rejecting  all  the  mot^t  unhealthy 
plnTits,  The  six  self-fertilized  thus  left  were  on  an  average  66'86 
iucbes  high,  the  eight  intercrossed  plants  632  high,  and  the 
seTcn  Colchester-crossed  (j.j-.S?  high ;  so  that  there  was  not 
much  difference  between  the  three  sets,  the  self-fertilized  plants 
having  a  slight  advantage.  I^or  was  there  any  great  difTerence 
when  nnly  the  plants  under  36  inches  in  height  were  excluded. 
Kor,  iii^iiin,  when  all  the  plants,  however  much  dwarfed  and 
unhealthy,  were  included. 

**  In  this  latter  case  the  Colelicster-crossed  gave  the  lowest 
average  of  all ;  and  if  these  plrmts  had  been  in  any  marked 
manner  superior  to  the  other  two  lots,  as  from  my  former 
experience  i  fnlly  expected  they  would  have  been,  1  cannot  but 
thiuk  that  some  vestige  of  such  superiority  would  have  been 
evident,  notwithstanding  the  very  unhealthy  condition  of  most 
of  the  plants.  No  advantage,  as  far  as  we  can  judge,  was 
derived  from  intercrossing  two  of  the  grandchildren  of  Kero^ 
any  more  than  when  two  of  the  children  were  crossed.  It 
appears  therefore  that  Hero  nnd  its  descendants  have  varied 
from  the  common  type,  nnt  only  in  acquiring  great  power  of 
growth  and  increased lertiiit}'  when  subjected  to  self-fertilization, 
but  in  not  prohting  from  a  cross  with  a  distinct  Block  ;  and  this 
latter  fact,  if  trustworthy,  is  a  unique  case,  as  far  as  I  have 
observed  in  all  my  experiments."  * 

Let  us  now  consider  for  a  moment  what  must  be  the  result 
when  such  a  variation  occurs  in  a  wild  species  subject  to  the 
ortliiiarv  <  Miniitions  of  competition.  In  the  first  place,  it  would 
gradually  prevail  over  other  r('])rc»entatives  of  the  same  local 
stock,  both  bj  its  more  rigorous  growth  and  by  its  greater 

*  'OroSK-  and  8dlC-F«rtilization  in  tlie  Vetgetabie  Kingdom,'  pp.  IM,  61. 
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fertility,  especially  in  the  case  of  flowers  that  failed  of  securing 
aeroM.  And  afterwards,  when  it  came  iuto  competition  with  the 
equally  adapted  variety  from  which  it  was  partially  protected  by 
Segregate  Vigour,  it  would  neither  be  driven  out  nor  lose  its 
separate  existence  in  a  conuniDgled  race.  It  will  be  observed 
that  we  have  in  such  a  case  Local,  Grerminal,  and  Floral  Segre- 
gation, each  produciDg  partial  effects  which  are  enhanced  by  the 
Segregate  Vigour.  In  order  to  bring  out  the  relation  of  these 
factors  to  each  other,  let  us  assume  definite  values  for  each. 
Let  us  suppose  that  yV  flowers  are  self-fertilized,  ^  are 

fertilized  with  pollen  from  another  flower  of  the  same  plants 
are  fertilized  with  pollen  from  other  plants  of  the  same  new 
variety,  and     are  fertilised  with  pollen  from  the  older  Yariety 
occupying  contiguous  areas.   Therefore  the  sum  of  the  segre- 
gating influences,  which  is  called  the  **  Batio  of  pure  breeding," 
and  is  represented  by  £  in  Table  II.,  equals  -f^ ;  and  the  "  liatio 
of  cross-breeding,"  represented  by  c  in  all  the  tables,  equals 
Ag«an,  let  us  suppose  that  the  fertility  of  the  pure  breeds  is  the 
same  as  that  of  the  half-breeds,  but  that  the  superior  vigour  of 
the  former  is  such  that  axsy,  cme  of  the  pure  seeds  has  twice  as 
good  a  chance  of  germinating,  growing  to  maturity,  and  producing 
seed  as  any  one  of  the  crossed  seeds.    The  geoeral  <  ffect  on  the 
final  result  will  in  that  case  be  the  same  as  if  the    Eatio  of 
increase  for  the  pure  unions  "  (which  I  call  M)  equalled  10, 
while  the    Batio  of  Inetease  for  the  cross  unions  "  (which  I  call 
«i)  equalled  5.   Turning  now  to  Table  V.,  we  can  easily  find  the 
ratio  in  which  the  number  of  pure-breeds  will  stand  to  the  balf- 
breeds,  if  the  conditions  continue  long ;  for  in  the  column  in 
which  m  equals  5  and  in  tho  line  marked  c=-i^we  find 
which  means  that  the  half-breeds  will  equal  the  pure-breeds 
multiplied  by  -f^,  or  by  iV- 

Segregate  Vigour  and  Segregate  Reundiiy  hehtnien  Human  Saee$, 

My  attention  has  recently  been  called  to  the  following  facts 
relating  to  the  Japanese  and  Aino  race.-*,  who  have  for  many 
centuries  met  under  circumstances  tuvourabie  for  interfusion 
without  any  apparent  effect  of  this  kind.  I  quote  from  '  Me- 
moirs of  the  Literature  CoUcfre,  Imperial  University  of  Japan,* 
No.  1  :  "  The  Lanj;uage,  Mytholog^y,  and  Geographical  Nomen- 
clature of  Japan  viewed  in  the  Light  of  Aino  Studies,*'  by 
Basil  Hall  Chamberlain,  p.  43 ; — 
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"  "With  what  lope,  it  may  be  urged,  do  you  invite  U8  to  accept 
a  great  extension  ot"  the  Aino  race  in  early  Japan,  when  it  is 
a  pliysiological  tad,  vouched  for  by  so  high  an  authority  as 
Dr.  l^aelz,  that  there  is  little  or  no  trace  of  Aino  blood  in 
tlie  Jajianeso  j)eople  ?  lu  reply  to  this  Bome  would  perhaps 
quote  such  examples  as  Jsew  England,  whence  the  Indians  have 
vaninhed,  leaving  nought  behind  them  but  their  place-names.  In 
Japan,  however,  the  circumstance:?  are  different  from  those  of 
New  England.  There  ha.s  undoubtedly  been  constant  inter- 
marriage between  the  conqueroi  s  and  the  native  race  upon  the 
Aino  border.  We  can  inter  this  from  history.  Thoso  who  have 
travelled  in  Ye/.o  know  it  by  personal  experience  to-day.  Never- 
theless, these  intermarriages  may  well  consist  with  the  absence 
of  any  trace  of  Aino  blood  in  the  population.  As  a  matter  of 
fact,  tiie  Northern  .]aj)anese,  in  who.-*e  veins  there  should  be  most 
Aino  blood,  arc  no  whit  hairier  than  their  compatriots  in  Central 
and  Southern  Japan.  Anyone  may  convince  himself  of  this  by 
looking  at  the  coolies  (almost  all  Nambu  or  Tsugaru  men) 
working  in  the  Hakodate  streets  during  the  summer  months, 
when  little  clothing  is  worn.  But  the  paradox  is  only  on  the 
surface.  The  fact  is  that  the  half-castes  die  out — a  fate  which 
seems,  in  many  quarters  of  the  world,  to  follow  the  miscegenation 
of  races  of  widely  divergent  physique.  That  this  is  the  true 
explanation  of  the  phenomenon  was  suggested  to  the  ]uesent 
writer's  mind  by  a  consideration  of  the  general  absence  of 
children  in  the  half-breed  Aino  families  of  his  acquaintance. 
Thus,  of  four  brothers  in  a  certain  village  where  he  staid,  three 
have  died  leaving  widows  without  male  children,  and  with  oidy 
one  or  two  little  girls  between  the  three.  The  fourth  has 
children  of  both  sexes ;  but  they  suffer  from  aflections  of  the 
chest  and  from  rheumatism.  Mr.  Batchelor,  whose  opportunities 
for  observation  have  been  unsually  great,  concurs  in  cousidoring 
this  explanation  as  sufficient  as  it  is  simple.  There  are  scores  of 
mixed  marriages  every  year.  There  are  numerous  half-breeds 
bom  of  these  marriages.  But  the  second  generation  is  almost 
barren;  and  such  children  as  are  born — whether  it  be  from  two 
half-breed  parents,  or  from  one  half-breed  parent  and  a  member 
of  either  pure  race,  are  generally  weakly.  In  the  third  or 
fourth  generation  the  family  dies  out.  It  may  be  added  that 
tiie  hall-breeds  have  a  marked  tendency  to  baldness,  and  that 
thdf  bodies  are  much  lew  hairy  than  those  of  the  genuine 
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AinM.  This  &et  hai  donbUen  helped  to  cause  the  divergenoe 
of  opinion  with  regard  to  Aino  hairiness.  For  the  com-* 
parativelj  smooth  half-breeds  nsuallj  speak  Aino,  diOM  Aino- 
fashion,  and  are  aeeoonted  to  he  Ahios,  so  that  travellers  are 
likely  to  he  misled,  unless  constantly  on  their  guard.  There 
seem  to  be  half-breeds  in  all  the  Tillages  whither  Japanese 
pedlan  and  ilshennen  hare  penetrated.  There  have  therefore 
probably,  at  some  time  or  other,  been  half-breeds  in  every 
portion  of  Japan  where  the  two  races  bare  come  in  contaet." 

If  these  two  races  were  equal  in  civilisation  and  in  natural 
adaptation  to  the  environment^  or  if  one  race  was  specially 
adapted  to  mountain  life  and  the  other  to  life  by  the  sea^shore^ 
it  seems  probable  that  they  might  permanently  occupy  adjoining 
conntriea  without  losing  any  of  their  distinctive  chaiaeteiistics. 
Broca,  after  careful  cdlatioin  of  a]l  the  information  that  could  be 
ga&ered  from  the  publications  of  travellers  and  hutorians,  readies 
the  eondusion  that  alliances  between  the  Anglo-Saxon  race  and 
the  Australisns  and  Tasmanians  are  but  little  prolific ;  and  that 
the  mulattoes  apmng  from  such  intercourse  are  too  rare  to  have 
enabled  us  to  obtain  exact  partioulars  as  to  their  viability  and 
frcuudity."*  X  have  no  means  of  knowing  whether  later  investi- 
gations in  AusfaEsIia  and  other  parts  of  the  world  have  thrown 
fhller  light  on  tiie  mutual  fertility  or  Bterility  of  the  more  diver- 
gent huBUm  races,  but  I  am  inclined  to  think  that  the  interest  in 
the  sulgect  has  declined  since  Darwin  has  shown  that  such  data 
can  never  afford  proof  that  the  different  races  of  man  are  not 
descended  from  common  ancestiy.  There  aj?e,  however,  signs 
that  &  renewed  interest  in  the  suhject  is  being  awakened  through 
(he  realization  that  it  has  a  direct  bearing  on  the  theoiy  of  the 
origin  of  species. 

In^epiational  Segregation  a  Cavse  of  I}inergence  in  both  its 

Earlier  and  Later  Stages. 

As  we  have  already  seen,  the  negative  factors  f  Segregate 
Vigour  and  Segregate  Fecimdit}'  would  tend  to  produce  extinc- 
tion if  not  associated  with  positLve  forms  of  Segregation.  But 

*  See  '  Fiienomeim  of  H^bridity  in  the  Genua  Homo.'  By  Paul  Broca. 
EngliBh  teaoilation,  published  tot  tha  Aathropologioal  Boatty  of  London  tj 
TiOBgmin,  ChMcn,  Loogman,  and  Boberts  (1864),  ppb  46-Ml 

t  For  A  deffaiiticiii  ol  Kogs^  fiogregstlon  soe  pogo  388  of  this  ptper. 
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in  the  ease  of  ofgaiiiaina  whose  fertOiiing  ebmentB  are  dufaributed 
bj  wind  and  water,  the  qvalities  that  produce  these  negfttiva 
forma  of  Segregation  are  naually  acoompanied  bf  those  that  pro- 
diMie  Rrepotential  Segregation,  which  is  in  an  important  degree 
positiTe.  But  e?en  Prepotential  Segregation,  when  produced  by 
mutual  incompatibility  between  a  few  individuals  and  a  numerous 
parent  stock,  depends  for  its  continnanoe  and  development  on 
Local,  Germinal,  or  Floral  Segregation,  partially  securing  the 
intergeneratiou  of  the  few  that  are  mutually  compatible.  On 
the  one  hand,  Iiuprognatioual  Segregation  depends  on  some 
degree  of  Local,  Qerminal,  or  Floral  Segregation  which  is  a  con- 
stant feature  iu  most  specieni ;  but,  on  the  other  hand,  not  only 
do  these  initial  forms  of  Positive  Segregation  fail  of  producing 
any  permanent  divergence  till  associated  with  Impregnattonal 
Segregation,  but  the  more  efi'ective  forma  of  Positive  Segregation, 
such  as  Industrial,  Chronal,  Fertilizational,  Bezoal,  and  Social^ 
Segregation,  often  depend  on  Impregnational  Segregation,  inas- 
much as  the  divergence  of  endowments  which  produces  these 
depends  on  Impregnational  Segregation.  Moreover,  in  all  such 
eases,  increasing  degrees  of  diversity  in  the  forms  of  adaptation, 
and  consequently  of  diversity  in  the  forms  of  natural  selection, 
must  also  depend  upon  these  negative  factors,  which  iu  their 
turn  depend  on  the  weak,  initial  forms  of  Positive  Segregation  . 

Divergent  evolution  always  depends  on  some  degree  of  Posi- 
tive Segregation,  but  not  always  on  Negative  Segregation. 
Under  Positive  Segregation  of  a  rigorous  form  (as,  for  rample^ 
complete  Geo<^aphioal  Segregation),  considerable  divergence  may 
result  without  any  sexual  incompatibility.  Parwin  has  shown, 
by  car(;ful  experiments,  that  Integrate  Vigour  and  Fecundity  is 
the  relation  in  which  the  varietiea  of  one  spedea  usually  stand  to 
each  other.  This  iact  does  not,  however,  prove  that  the  more 
strongly  divergent  forms,  called  species,  which  are  prevented  from 
coalescing  by  Segregate  Vigour  and  Fecundity,  did  not  acquire 
some  degree  of  this  latter  character  before  any  permanent  diver> 
gence  of  form  was  acquired.  Their  having  acquired  this  segre- 
gating characteristic  mnv  be  the  very  reason  why  their  forms  are 
now  so  decidedly  different,  for  without  it  they  would  have  been 
swallowed  up  by  the  incoming  waves  of  intergen oration.  Again, 
we  must  remember  that  forms  only  moderately  divergent  are 
habitually  classed  as  different  species  if  they  are  separated  by 
S^gr^ate  Vigour  and  Fecundity  (that  is  by  some  dsgree  of 
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mutual  sterility),  unless  observation  shows  that  tlicy  are  of 
commou  descent.  These  two  considerations  sufficiently  explain 
why  the  varieties  of  one  species  arc  so  seldom  reported  aa 
mutually  infertile.  Notwithstanding  tliis,  the  ex])eriment8  of 
Gartner  and  of  Darwin,  already  referred  to  at  length,  seem  to 
show  that  Segregate  Tecundity  and  Vi|t?our  may  arise  bet\A  eeu 
Tarieties  that  spring  from  one  stock.  In  view  of  these  cases,  wo 
must  believe  that  in  the  formation  of  some,  if  not  many,  Bpeciea, 
the  decisive  event  with  which  permanent  divergence  of  allied 
fomui  commences  is  the  intervention  of  Segregate  Fecundity  or 
"Vigour  between  these  forms.  Positive  Segregation,  in  the  form 
of  Local,  Germinal,  or  Floral  Segregation  producing  only  tran- 
sitory divergences,  always  exists  between  the  portions  of  a  species 
that  huB  many  members,  but  as  it  does  not  directly  produce  the 
Negative  Segregation  which  is,  in  such  cases,  the  necessary  aute- 
ted«it  of  permanent  divergence,  we  cannot,  in  accordance  vrith 
the  usage  of  language,  call  it  the  cause  of  the  permanent  diver- 
gence. Mofoover,  thongh  it  may  be  in  accordance  with  ordinary 
language  to  call  the  Negative  Segregation,  which  is  the  immediate 
antecedent  of  the  permanent  divergence,  the  cause  of  the  same,  it 
will  be  more  correct  to  call  the  coincidence  of  the  K^tive  aud 
Positive  Segregations  the  cause,  and  still  more  accurate  to  say  that 
the  whole  range  of  vital  activities  (when  subjected  to  the  limita- 
tions of  any  sexual  incompatibility  that  corresponds  in  the  groups 
it  separates  to  some  previous  but  ineffectuad  Local,  Germinal^ 
or  ^oral  Segregation),  will  produce  permanent  divergence. 

In  many  cases  not  only  is  the  entrance  of  Impregnational 
Segregation  the  cause  of  the  commencement  of  pennanent  diver- 
genoe,  but  its  continuance  is  the  cause  of  the  continuance  of  the 
divergence.  The  dearest  illustration  of  this  is  found  in  the  case 
cff  plants  that  are  fertilized  by  pollen  that  ia  distributed  by  the 
wind.  All  the  higher,  as  well  as  the  lower,  groups  of  such  jdaati 
would  rapidly  coalesce  if  each  grain  of  pollen  was  capable  of 
producing  fertflisaticm,  with  equal  certainty,  promptness,  and 
efficiency,  on  whatever  stigma  it  might  fall.  We  may  also  be 
sure  tiiat)  with  organisms  that  depend  upon  water  for  the  dis- 
tribution of  their  fertilising  elements,  Impregnatioual  Segrega- 
tion is  an  essential  &etor  in  the  devdopment  of  higher  as  well 
as  of  lower  taxonomic  groups. 

It  is  important  to  observe  that^  in  the  cases  under  considenu 
tion,     it^mcr  flrtHUy  or  mgour  retuUh^fram  the  crottmg  of 
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the  incompatible  forms  w  aa  truly  a  cause  of  divergenoe  aa  ihe 
wfenor  opportunity  for  eramng  wHich  from  the  first  eKisted 
between  tbe  members  occupying  different  localitiee  or  between 
the  flowers  growing  on  different  trees  of  the  same  speeies.  The 
former  has  been  called  Kegatlre,  and  the  latter  PositiTe,  Segre- 
gation, not  for  the  sake  of  dbtinguishing  different  grades  of 
efficieney,  but  for  the  sake  of  indicating  the  different  methods  of 
operation  in  the  two  classee  of  tSegragation. 

(c)    IXSXITUTION'AL  Shti UEU ATION. 

Institutional  Segrc^-ation  is  the  lloflexivc  form  of  Rational 
Segregation.  It  is  produced  by  the  rational  purposes  of  man 
embodied  in  institiitionH  tliat  prevent  free  intorgeueratiou  be- 
tween the  difEerent  parts  of  the  same  race. 

As  the  principal  object  of  the  present  paper  in  to  call  attention 
to  tlie  causes  of  iSegregalion  acting  independently  o£  effort  and 
contrivance  directed  by  man  to  that  end,  it  will  bo  sufficient 
to  enumerate  isome  of  the  more  prominent  forms  under  which 
Institutional  Segregation  presents  itself,  noting  that  some  of 
thei*e  iTiflueiices  ct>nie  in  as  supplemental  to  the  laws  of  pci^roga- 
tion  already  discus-^rd,  simply  reinforcing  by  artificial  barriers 
the  segregations  thai  have  tlieir  original  basis  iu  nature.  The 
chief  forms  that  should  bo  enumerated  are  Xational,  Linguistic, 
Caste,  Penal,  Sanitary,  and  Educational  ^Segregation  ;  and  if  we 
had  not  already  considered  industrial  tSegregation  in  the  previous 
chapter,  that  might  be  added. 

CoircLnDiNa  ttKMABya, 

Besides  Artlfieial  and  lostitutional  Segregation,  which  depend 
on  the  rational  purpose  of  man,  we  have  now  considered  numerous 
forms  of  Segregation,  resting  on  no  less  than  18  groups  of  pnrelj 
natural  causes.  Owing  to  tbe  length  of  this  paper  I  deem  it 
wise  to  bring  it  to  a  close  without  discusaiog  the  laws  that  co- 
operate in  intensifying  the  effects  directly  produced  by  the 
s^;regatlve  causes  already  considered.  As  I  have  shown  in 
Chapter  II.,  Segregation  is  not  simply  the  Independent  Genera- 
tion of  the  diffident  sections  of  a  species,  but  the  Independent 
Generation  of  sections  that  differ;  and  though  no  one  will 
believe  that  any  two  sections  of  a  species  are  ever  ezaedj  egui- 
valent^  it  is  evident  that  the  degNes  of  difference  may  be  greater 
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or  leas,  and  that  whatever  cause®  a  greater  difference  in  t\vr> 
Bectioiiij  iliat  arc  prevented  from  intergenemtiug  wiii  aiau  be  a 
cause  of  increaaed  Segregation. 

It  has  been  observed  that  somo  of  the  eauMCS  enumeralod  in 
thig  and  the  prcvioua  chapter  are  primarily  separative,  luul  tliat 
no  one  of  th  ^yo  that  arc  primarily  segregative  is  at  iiuy  one  tiino 
segregative  in  rtv^arJ  to  many  classea  of  characters.  Aa  several 
forms  of  Segrr;j;:ktioii  may  co-operate  in  securing  a  given  division 
of  a  specii  y^,  and  one  form  is  superimposed  upon  another^  the 
aggregate  eKccL  must  be  incalculably  great ;  but  we  easily  per- 
ceive that  it  may  bo  indefinitely  enhanced  by  causes  producing 
increased  divergence  in  tko  segregated  branches.  The  causes 
which  produce  rnouutypic  evolution  when  associated  with  Inter- 
generatiou  must  bo  equally  effective  in  producing  polytypic 
evolution  when  associated  with  Segeneration,  whether  in  its 
separative  or  segregativo  forms.  But  the  discussion  of  Intensive 
Segregation  must  be  reserved  for  another  occasion. 

Believing  that  the  study  of  Cumulative  Segregation  ia  its  vo- 
lations  to  the  other  factors  of  evolatloii  will  throw  light  on  the 
origin  of  species  far  beyond  what  I  have  been  able  to  elicit,  I  teaab 
the  sabjecst  will  secure  the  attention  of  ^oie  who  enjoy  better 
opportunities  than  I  do  for  carrying  forwird  wuAk  inyeatigatioiis. 

26  Oonoeaaion,  Osaka,  Japau, 
May  12»  1887. 
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Envlronal  Segregation,' 
(a)  Industrial  Segregation. 
SostentatioiiaL 
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(«)  Spatial  Segregation. 

r  Migrational. 
Geographical.  |  I  TransportationiiL 

^^1-  I  Geological. 

(d)  Fertilizational  Segregation. 
(«)  Artificial  Segn^^n^ 

B. 

Eeflexive  Segregation, 
(a)  Conjunctional  Segregation. 
Social. 
Sexual. 
GerminaL 
Floral. 

(6)  Impregnational  Segr^tion. 

Segregate  Size. 

Segregate  Structure. 

Prepotent ial  SegTes;ation. 

SegTo«j;ate  Fecundity. 

Segregate  Vigour, 
(c)  Institutional  Segregation. 

C. 

Intensive  Segregation. 

(a)  ABsimilational  Intension. 

(b)  Stimulatioual  Intension. 

(c)  Suetudinal  Intension. 
{d)  Correlated  Intension. 
(e)  Integrational  Intension. 
(/)  Selectional  Intension. 

( q)  Fecundal  Intension. 
{h)  Elimiuational  Intension, 
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On  some  OvicelU  of  Cyclostomaious  Bryozoa. 
By  Arthur  Wm.  Waters,  F.L.S.,  P.a.S. 

[Raid  5fch  April,  1883.] 
(Plavm  XI¥.) 

Fob  the  dettjrmination  of  the  Cyclostomatoua  Bryozoa  the  ovi- 
cells  are  certainly  moat  important  characters,  and  in  many  cases 
are  undoubtedly  of  generic  value ;  but  how  far  this  is  universally 
the  case  we  are  not  yet  in  a  position  to  decide.  It  may,  how- 
ever, safely  be  said  tW  the  Cydostomata  will  never  be  rescued 
fiom  tiieir  present  concision  until  we  are  more  fully  acq^uainted 
with  tliese  reoepfcades.  Though  of  such  paramount  importanee, 
they  are  not  known  in  a  large  majority  of  species.  This  is  partly 
on  acoouot  of  insufficient  search,  but  more  from  the  fact  that 
large  numbers  of  specimens  are  often  found  without  any  ovi* 
cells ;  BO  that  in  some  common  species  they  are  as  yet  unknown. 
For  instance^  Homera  eaneatennaia,  Beuss^  a  fossil  found  abun- 
dantly in  the  ICioceoe  of  Italy,  Germany,  Austria,  and  Hungary, 
has,  so  far  as  we  know,  never  furnished  an  ovieell. 

It  will  tbus  be  seen  that  with  the  Cydostomata  it  is  often  the 
case  that  abundant  material  is  necessary  for  true  appreciation  of 
the  characters,  and  therefore  it  was  a  considerable  disappoint- 
ment  that  the  results  of  the  '  Challenger*  Expedition  were  not 
richer  in  this  respect.  lam,  however,  now  able  to  add  figures  of 
the  oviceUs  of  three  species  found  by  the  *  Challenger,'  one  from 
'  Challenger*  material,  and  two  from  specimens  in  my  own  collee* 
tion  from  other  localities. 

HOIINKKA  FlSSrilATA,  Busk.      (PI.  XIV.  fii?8.  1,  3,  4,  7  ) 

Taking  llu'iii  in  Drdcr:  when,  throiii^'h  the  kimlnessof  Mr.  .lohii 
Murrav,  1  receivcti  two  colouies  o'i^^  LI  Dtonenjissuratu,'  i^usk,  from 
'Challenger'  "Statitui  320,"  near  ^ionti>  Video,  I  wii.s  surprined 
to  liud  a  dorsal  ovieell  upon  one,  p^iving  ytiflicicut  ground  for 
removing  it  to  Ilonifra;  but  the  structure  of  both  the  front  and 
back  would  have  led  ine  to  do  this  indepen<leiitly  of  the  t)Yieell. 

As  Mi.sb  iiusk  had  kindly  sorted  and  forwarded  the  specimens, 
I  inforiiied  her  what  I  had  found ;  and  she  replied  that  she  Iiad 
also  noticed  them,  and  mounted  some  for  the  British  Museum, 
and  added  that  it  was  to  be  regretted  that  **  there  did  not  happen 
to  be  any  among  the  rather  numerous  npeciraens  selected  for 
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exaniiuatlon  by  Mr.  Busk  " ;  who  would  have  placed  it,  »lie 
eoQBidered,  under  Hornera  if  he  had  uoti -pd  the  OTieeJL 

In  Idmonea  I  believe  the  ovicell  is  only  known  in/,  radians, 
JMBa,fI,afJantlca^'FoTbeBy  I. yracilUmaj  Busk,  J. concara Eeuss, 
L  terpena,  L.,  /.  eboraeentiM,  Bask,  7.  radicafa,  Kirkpatnck ;  and 
in  all  is  on  the  autoriur  surface  ;  but  both  in  Idmonea  and  HoT" 
nera  the  poBttion  may  be  axillary,  or  far  away  from  the  bifnrcap 
tion  ;  and  the  position  in  relation  to  the  axils  can  aeldom  or  nercr 
be  looked  upon  as  charactenstic.  I  bare  before  me  a  MS.  list  of 
130  Idmonece,  some  of  them  synonyms,  though  all  have  been  con- 
sidered as  separate  species  ;  but  only  in  the  few  cases  mentioned 
ia  the  ovicell  described.  An  oYicell  lias  been  figured  by  Hagenow 
as  Ctvlophifma  fjranulafa  on  ''Idmonea^*  licheaoides,  Goldf.;  but 
I  am  not  sure  that  this  is  a  true  Idmonea. 

Prom  a  list  of  71  species  of  Hornera,  it  seems  that  the  ovicell 
ia  only  known  in  H.  frondiculata,  Lam.,  R.  foil  area  ^  MacG., 
U.  violacea,  Sars  (practically  dorsal),  II.  (faleata,  >Sm.,  H.  rohusta^ 
Mac'Q-.,  U.  ramosOf  MacGr.,  IL.  lichenoides,  L.t  Goldtftein  (Trans. 
Boy.  Soc.  Vict.  1881,  pi.  ii.  fipfs.  G,  7,  8)  ha^  nnmed  a  '  Chal- 
lenger' specimen  from  Marion  Island  fl.  subdubia,  with"ovi' 
cells  but  from  the  figure  it  might  be  Hydrocorallina.  Rcuas 
has  described  as  Ccehphyma  striata  an  ovicell  which,  as  pointed 
out  by  Manzoui,  probably  belongs  to  II.  hippolyta^  Defr.  In 
all  these  cases  the  ovicell  is  dorsal,  forming  a  distinct  chamber; 
and  this  is  also  the  cjvse  in  Hornera  fissurata.  In  this  last  it 
is  longitudinally  ridge  J,  and  in  the  furrows  are  pits,  giving, 
when  not  calcined,  an  areolatcd  appearance. 

The  position  and  nature  of  the  opening  of  the  ovicell  is  moat 
important,  often,  in  fact,  more  so  than  the  shape  of  the  ovi- 
cell.   The  opening  is,  however,  formed  after  the  ovicell  is  com- 

*  Not  described  ;  but  a  reoent  opecimen  from  ^faples  ims  llie  ovicell  as  a 
raised  chamber  at  the  bifurcation.  It  nearly  endoees  one  of  tbe  series,  aud 
the  oTioaUnUr  opening  is  by  the  tide  of  the  serist,  In  nothef  ipeeunaii 
then  is  a  dtgfat  central  inletton  between  tbe  eniee;  bat  this  does  not  leem  to 

be  mature. 

t  I  Olid  that  n.  lich^vn!rle.<i,  L.,  owura  in  Kaplea,  together  with  ff.  frondi* 
culata,  and  has  an  om<  rll  \\  it!i  a  rib  down  the  middle,  as  figured  by  Siuitt 
mad  Alder,  whereas  Hmckj  £guros  a  transverse  rib.  It  has  been  looked  upon 
ee  an  eielaiifdj  northern  fonn;  bat  the  'ObaUenger*  found  it  off  ICoate 
Tideo;  end,  as  mentioned,  it  livee  In  the  UeditemiMttn.  Amoog  the  '  Ohel* 
leng^'  material  in  Bdinbni|^  I  have  since  seen  the  oviealle  on  ■peeimens  from 
Simon's  Bnj.  These  bare  a  contml  rib,  and  aleo  a  trawrone  One  from  the 
oviceUiilar  opening  to  the  median  rib. 
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plcte,  80  tluit  frequently  this  important  character  cannot  be  made 
out ;  and  in  my  y])ecimen  I  could  not  find  any  opening,  but  one 
of  the  lateral  zoceciai  tubes  is  much  larger  than  usual,  and  looked 
ttB  though  this  change  was  connected  with  the  function:^  of  the 
ovicell.  I  therefore  wrote  to  Mr.  Kirkpatrick,  of  the  British 
Mupeuni,  explaining  what  I  had  seen  in  my  speciuiene,  and  asked 
him  if  he  would  look  at  those  \n  the  Museum.  He  kindly  did  so 
at  oiicc,  and  wrote  that  be  exan lined  tea  ovicells,  "and  found 
in  each  instance  that  the  last  one  or  two  zooBcia  of  a  si  riea  iu 
proximity  to  an  ovicell  are  not  only  eular«Ted,  but  couaiderably 
altered  in  direction.  In  eight  instances  the  tube  curved  for- 
warda  and  upwards  so  as  to  open  on  the  anterior  8urf;ice  "  In 
two  the  tubes  opened  laterally.  "  In  every  case  the  wide  tube 
is  to  some  extent  conuate  to  a  zoceciai  series  ;  but  in  some  cases 
the  former  curves  away  from  the  latter  in  such  a  way  to  make 
the  wide  tube  a])pear  to  be  part  of  the  oFicell,  and  not  &  meta- 
morphosed zooBcium  "  *. 

1  liavo  already  reiLTrcd  f  Auq.  Mag.  Nat.  Hist.  ser.  5,  vol.  xx. 
p.  255)  to  the  fact  thai  llio  ovicells  of  tbc  Cyclostomata  have 
the  surface  nearly  always  perforated  with  tmicdi  more  nuiiierous 
porcij  than  the  rest  of  the  ziiariuiii.  in  tlio  present  case  the 
ridges  are  uarruwcr  and  the  piia  somewhat  finer  than  on  the  real  ut 
the  dorsal  surface  ;  and  at  the  base  of  these  pits,  which  are  some- 
times spoken  of  as  pores,  there  are  several  tine  pores,  whcreiia  in 
the  pits  on  the  dorsal  surface,  except  when  elongated,  there  is 
but  one  pore  at  the  base.  It  will  thufl  be  seen  that  in  this  case 
the  pores  on  the  ovicell  are  much  more  numefoiu  than  on  the 
rest  of  the  soarium. 

Figures  (1  and  3)  are  given  from  calcined  speehneiis  of  tbe 
front  and  back  of  the  aoarinm,  and  I  ooniider  that  preparationB 
should  be  thus  made  whererer  there  is  a?ailable  material ;  for 
fignring  with  all  the  organio  integument  is  Uke  talcing  a  photo- 
graph of  a  lady  with  *  tliiek  Teil  down.  Calcined  specimens  can 
be  directlj  compared  with  fossils. 

The  anterior  snrfkoe  has  large  pores,  or  rather  pits,  following  the 
lines  of  the  socscia,  with  one  or  two  pores  at  the  base  of  the  pit. 
The  way  in  which  l^e  ornamented  appearance  is  formed  is  shown 
more  clearly  in  this  species  than  in  anj  other  I  haYe  seen.  At 

'  In  the  'Challenger'  Rpecimens  in  Edinbiirgli  oricells  OOOW  in  a  lavg* 
ntunlMr  of  osm^  with  a  large  lateral  tube  eurring  forwards. 

22* 
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the  growing  cod  the  zoceciftl  tubes  are  more  or  less  angular,  and 
down  each  side  there  is  a  row  of  rather  small  pores  (fig.  3) ; 
as  growth  proceede,  calcareous  matter  is  added  in  ridges  both  on 

the  front  and  back  surfaces,  and  then  those  small  pores  are  left 
at  the  bottom  of  the  pita.  I  fi«:ured  and  referred  to  these  pits 
in  Hornera  frondiculata  in  the  Quart,  Joum.  Geol.  Soe.  toI.  xl. 
p.  077,  pi.  XIX.  fig.  8. 

The  external  structure  of  the  growing  ends  of  the  outside  is 
the  same  as  seen  in  the  inside  in  other  parts  when  broken  doTvn,  or 
when  sections  are  made.  The  position  of  the  ioterzooecial  pores 
is  often  very  characteristic,  and  can  also  sometimes  be  used  in 
fossil  species.  These  internal  pores  maj  be  in  parallel  rows 
elose  together  or  far  apart,  and  may  be  approximately  regular 
or  irregular;  and  the  distance  apart  is  a  point  of  great  import* 
ance;  but  as  }'et  little  attention  has  been  given  to  these  pores 
in  published  papers.  An  absolute  regularity  does  not  seem  eTOr 
to  occur ;  but  the  plan  can  very  frequently  be  seen. 

There  is  one  structure  which  lam  not  able  to  explain.  In  the 
interior  of  the  zocecial  tubes  there  are  several  protuberances 
projectin^j  forwards  (fic^.  7),  eitlier  short  or  half  as  long  as  the 
width  of  the  zoocinl  tuhes,  and  iiiui  Ji  curved  forwards.  They 
do  not  8et  in  to  be  the  conuneneenienta  nf  "  closures,"  and 
whether  tliey  arc  used  fur  attaclinientH  cannot  be  decided  from 
niv  dried  s[)ccinienf'.  Although  1  liave  scctioiiH  of  a  very  large 
number  of  Cvclostouiata,  I  have  not  come  across  anvtliinL:  of  the 
kind  before.  It  does  not  seem  ]ikel_v  tluit  it  should  he  coni})ared 
vvitli  the  rays  of  F.nhtlophora  intricariOy  Lichenopora^  and  licti  ro- 
porn  {i^cv  Quart.  Jonrn.  Geol.  Soc.  vol.  xliii.  p.  340,  &c.) ;  but 
both  arc  as  yet  uuexpiaincd.  In  the  coarsely  pitted  structure 
this  sptcies  resembles  Tdmoncti  radians^  T/am.;  but  the  genua 
Idmonrn  u.'^nally  has  a  finely  punctured  surface. 

The  zuacia  are  arranged  in  very  distinct  serie?;,  sngrresting  at 
first /<///iO«m ;  but  the  nerial  arrangement  is  liot  uncommon  in 
Hornera  ;  for  in  H.  lichenoides  it  occurs  decidedly  in  sonic  spe- 
cimens, and  in  the  fossil  11.  concutcnata,  Km.,  and  H.  serrata^ 
RsH.  (non  d'Orh.,  non  Menegh.),  it  is  very  marked  ;  again  in 
77".  lichttioidis  the  amount  to  which  the  zooecial  tubes  are exserted 
is  variable,  and  no  doubt  this  and  ll.Jiuurata  are  closely  allied. 

Idmokea  MESEOnnri,  Welter^  (fl.  ZIY.  fig.  2.) 

The  ovioell  taking  the  place  of  one  of  the  lateral  series  is  a 
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uoique  structure  ;  and,  ao  far  aa  I  am  aware,  nothing  of  the  kind 
hu  before  been  found.  The  base  is  narrow,  but  the  sac  widens 
out,  and  then  again  becomes  narrower ;  the  surface  haa  a  few 
large  oral  pores,  and  the  ovicellular  opening  is  a  raised  tabe  at 
one  upper  corner.   The  znoscial  tubes  spread  out  at  the  ends* 

It  IB  placed,  with  hesitation,  under  Z  Mene</hi/ii,  aa  there  are 
only  four  sooscia  to  a  series ;  but  Heller  only  figures  four,  and 
the  number  is  not  almjB  constant  in  »  colony.  In  a  spedmen 
from  Naples,  without  an  OTicell,  of  what  I  considered  J.  J£<m«- 
^hini,  the  zocDciai  tubes  do  not  spread  out  at  the  end  in  the  same 
way  ;  but  sometimes  a  trace  of  this  structure  can  be  seen.  The 
dorsal  surface  near  tite  ends  of  the  branches  is  finely  punc- 
tured, but  near  the  base  there  are  larger  openings.  I  have 
only  the  one  specimen  with  ovicells. 

Idmoxea  inBEQULARis,  Meticghini.    (PI.  XIV.  figs.  5  and  6.) 

This  was  found  by  the  'Challenger'  off  the  Azores ;  and  Mr. 
Busk  (p.  14)  says, "  ooDcial  chamber  p  " 

I  have,  however,  previously  (see  Ann.  Mag.  Nat.  Hist.  ser.  5, 
vol.  XJE.  p.  257,  and  Quart.  Journ.  Geol,  Soc.  vol.  xl.  p.  087) 
referred  to  the  dorsal  ovicell  of  /.  irregularU't  but  as  it  has 
never  been  figured,  a  normal  ovicell  is  given  (fig.  5)  and  a  short 
abnormal  one  (fig.  6). 

The  ovicellular  aperture  is  wide,  with  a  raised  irregular  funnel- 
shaped  opening ;  but  in  the  young  ovicells  the  upper  part  is  fiat, 
sloping  inwards.  One  colony  has  eight  ovicells,  and  five  of 
these  are  intact,  without  showing  any  opening ;  and  from  this 
we  !!>ee  how  misleading  this  specimen  alone  would  have  been, 
as  the  youfig  ovioells  are  without  cxtornal  orifices. 

A  sonieuhnt  similar  ovicell  occurs  on.  Filiij^arM  orakeientU, 
Stoi.  {loc.  cit.  p.  687). 

InifOlTBA.  MlUTBAITA,  i^Orh,    (PL  XIV.  fig.  8.) 

I  have  already  referred  to  the  ovicell  of  J.  MUneana  (Ann. 
Mag.  Nat.  Hist.  ser.  5,  vol.  zx.  p.  256),  and  give  a  figure  from  a 
Capri  specimen,  and  may  repeat  that  the  British  Museum  speci- 
mens of  I.  notonuda^  B.,  and  L  Miltieana,  d*Orb.,  are  so  similar 
that  they  might  be  firagments  of  the  same  colony.  The  ovicell 
is  figured  from  a  rather  broken-down  specimen,  and  therefore 
there  is  some  restoration  of  the  zomcial  tubes. 
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MP*  A.  IV.  WAZ£ttS  Oir 


BXPLAKATION  OF  FLATB  JOT. 

Fig.  1.  Atrtfliior  tuvlMe  of  Btnmv  fimarattt,         dnwa  from  flsloined 
•peeimtn. 

2.  Idmonea  Meneghini,  Heller.  Naples. 

3.  Dorsal  eurrace  (growing  end)  of  Homera  Jimirafa ,  B. 

4.  Dorsal  surface  of  HornTa  fissnrata,  B.,  showinp  ovicell. 

5.  Kortual  ovioell  o£  FUis^ttrm  irregutaris,  Meneghini.   Dorsal  surface. 

Naplee. 

0.  Short  ovioell  of  .n%»rM  IrvM/vM^  Honegb. 

7.  Beation  of  ncecial  tubei  of  Homtm  famntta^  B.,  diowing  interior 

projections. 

8.  Idmonm  JUihteama,  d'Orb.,  from 


JVbltf. — also  found  that  in  Gephyrophora  polymorph  B., 
dvedged  by  the  *  Cbalknger  *  from  Sttnone  Bay,  there  is  an  entixelj 
ooneeoled  orioeil.  It  ia  a  round  aac  quite  free  except  at  the  border 
of  the  opening;  whereas  in  otKer  CbiloBtomata,  ao  far  aa  my 
eiperience  goes,  the  waU  of  the  orieell  ia  for  a  oonaiderable 
part  attached  to  tlie  zoOBdal  walla. 


On  the  Ovicella  of  some  Lieienopora. 
By  Aaxuvjt  Wm .  Watsbs,  F'.L.S^  F.G.8. 

Liicad        Mny,  1888.] 
(Platk  XV.) 

Bt  Lichenopcra  I  underataad  a  genua  with  eanceUi  between 
the  laya;  but  there  are  other  dircoid  forma  witb  the  zooBcia 
arranged  in  radial  aeriea,  ao  that  the  mode  of  growth  is  common 
to  several  genera.  For  instance,  the  fosdi  AeHnopora  regularity 
d*Orb.,  does  not  seem  to  hare  auy  cancelli,  and  I  cannot  agree  with 
my  friend  Mr.  Hincka  in  placing  it  under  XtipAtfit^jpera,  but  should 
consider  it  MuUi1ubig$ra» 

Dr.  Jullien  *  would  take  us  back  to  the  name  Di^^orella  of 
Gray,  and  points  out  the  curious  miiitake  thnt  was  made  for  so 
many  years  in  calling  this  genua  I^iteopordiii,  Orayj  whereas 
Ditcoporella  was  a  name  given  by  d'Orbigny  to  some  Ghilostomata 
whidi  would  now  be  Cupularia  or  allied  genera.  The  genus 
Lichenopora  is,  however,  older  than  Gray'e,  aud  is  now  well 
established,  so  that  I  am  unable  to  understand  why  Dr.  Jullien 
wishes  us  to  return  to  Diaporella,   On  the  other  hand,  another 

*  MiauOD  du  0»p  Horn :  Biyoiooim. 
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recent  writer,  Mr.  Th.  MsrsBon*,  renres  DUcomtoea  and  D^franeia 
for  Liekmu^^ora^  though  liis  Defrtmeia  oontains  speoiea  whieb, 
aooordiDg  to  what  I  hare  aaid  aboTe,  cannot  he  phMsed  with  Liehmw- 
pora,  and  hie  Dimocovm  ia  entoely  baaed  upon  the  radii  being 
nniaerial;  bnt  this  cannot  be  looked  upon  aa  a  generic  chaiaeter, 
and  even  in  epecifie  determination  most  not  be  need  with  too  mnch 
conildence,  aa  there  are  aome  apeciea  where  the  raya  are  in  parte 
uniaerial,  in  othera  biaerial. 

In  some  apeeiea  there  are  spinea  ariaing  from  variona  parte  ol 
the  anrfiuie  of  the  aoarium,  but  these  do  not  appear  to  furnish 
constant  oharactem ;  and,  further,  I  bare  on  one  or  two  occasions 
called  attention  to  the  great  variation  to  which  the  abape  of  the 
peristome  is  subject  in  different  parts  of  the  same  colony ;  on 
the  other  hand,  which  aide  of  the  peristome  ia  proh>nged  seems 
to  be  of  considerable  diagnostic  importance. 

The  internal  rays  "  in  the  zooecial  tubes  and  cancelli  should 
be  moreatudied,  aod  I  should  consider  the  dcnticulation  of  recent 
HtUreporucervicornh,  d'Orb.  (Journ.  E.  i^Iirr.  Soc.  toI.  ii.  p.  392, 
pi.  zv.  figd.  9-11),  Licheftopora  bullata,  Mac(x.,  L.  eehinata^ 
MacG.,  and  L. prist MacG.,  as  the  equivaJenta  of  the  rays  with 
knobs  in  Entalophora  intricariaf  B.,  Lichenopora  radiata^  Aud., 
L.  reticulata^  MacG.,  L,  Jlohhifforihii,  B., 

Further,  the  position  of  the  conneetiog-porea  in  the  interior 
wsUd  of  tiie  aooecia  ahould  be  examined. 

Having  seen  how  many  of  the  characters  used  for  diagnosis 
are  variable,  it  ia  qnite  clear  that  numerous  species  made  on  ac- 
count of  a  difference  in  some  unimportant  character  can  never  be 
recognieed  again,  making  a  better  acquaintance  with  this  genus 
very  desirable  ;  audit  seems  that  a  knowledge  of  the  ovicell«  may 
often  ossist  na  in  more  fully  grasping  the  amount  of  variation 
caused  by  the  conditions  under  which  the  colony  grew,  and  may 
sliow  the  amount  of  variation  in  different  parts  of  a  colony.  We 
are  as  yet  unable  to  soy  how  far  the  ovieells  may  bo  trusted  for 
specific  detcrmiuation  ;  but  there  is  no  doubt  that  they  are  tor  this 
purpose  of  value.  Also  as  some  species  have  been  described  with- 
out ovicclls  and  some  with,  in  cases  where  tlio  author  has  not 
appreciated  v.  Ik  tlier  they  were  present  or  not  ,  exact  studies  in  both 
ecmditions  are  required.  In  so  recent  a  book  as  Busk's  '  Catalogue 
of  the  British  Museum  Polyzoa,'  pt  iii  ,  where  14  species  are 
described,  the  ovicells  are  never  meutioued,  nor  are  they  in  the 

*  Bfyosoa  der  weisaen  SdirsibkradA  dsr  IiimI  Biigso,  1B87. 
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^  Challenger '  Beport.  A  *  Challenger  *  Bpeeimen  from  Tristan  da 
Cuuh*  was  Bttbmitted  to  me  named  L.fimbriata,  This  is  X.  eeki* 
naia  with  an  oviccll,  so  tliat  the  name^ffiMito  mnat  be  dropped 

The  ovicells  sometimes  occur  inflations  over  the  central  area, 
as  in  L.  grignonensig^  B.  (see  Ann.  Mag.  Nat.  Hiat.  grr  5,  rol. 
XX*  pL  Tli.  fig*  4),  L.  nov(B-zelandi(f',  B.,  L.  wanganuienais,  AV'ators 
(Quart.  JonTD.  Geol.  8oe.  toL  xliti.  p.  846),  L.  Hold^wortUij  B., 
L.  echinnia,  B. ;  or  it  may  be  ncnror  to  the  edge,  ahowing  the 
oviccllular  ducts  as  figured  by  Mr.  Hincks  \n  Lichenopora  radiaia. 

Although  now  keenly  on  the  loolv-out  for  ovicells,  it  is  a  very 
difficult  study,  which  can  progress  but  slowly  and  only  be  done 
satisfactorily  with  ample  material  collected  from  a  few  localities,  . 
and  one  caimot  help  feeling  de8|]air  when  trying  to  determine 
the  IAekmu>por<B ;  but  it  is  a  genus  which,  when  understood,  is 
perhaps  more  likely  than  any  other  to  tlirow  light  upon  the 
Cyclostomata  generally  and  upon  some  fossil  forms. 

LiCHENOPOSA.  CALIVOBiriCA,  Buth.    (PL  XY.  fig.  1.) 

Ucicavea  cnhfomici,  ^Orb,  FaL  Frm^,  p.  972. 

DitcoporelUcslifonuGS,  Bitfib,  C*U.  Mar.  Pt^y.  pt  iii.  p.  32«  pi.  xiz.  fig.*S* 

Specimens  from  Fort  Western  (Yictoria)  given  to  me  by  Miss 
Jelly  seem  to  be  the  species  described  by  Mr.  Busk ;  but  as 
d*Orbigny*s  description  might  apply  equally  well  to  three  or  four 
spedes,  it  seems  preferable  to  consider  Mr.  Busk  aa  the  author. 

The  radii  are  usually  hi-  or  triserial,  though  in  parts  only  uni- 
serial,  and  in  one  specimen  most  of  the  raj's  are  uniserial  and  only 
locally  biserial ;  the  interserial  spaces  have  round  or  angular  cells, 
but  when  these  interserial  caucelU  are  ezamioed  at  a  leyel  below 
the  surface  they  are  usually  seen  to  be  round.  The  mouths  of  the 
cells  are  prolonged  on  the  distal  margin,  namely,  the  side  nearest 
to  the  border  of  the  zoariiiin.  ZooBcial  tube  about  0  06  mm. 
wide  inside.  When  the  ovicellulnr  cover  is  removed  the  central 
area  is  scon  to  hare  large  reticulated  spaces.  The  upper  part  of 
the  ovicell  i»  formed  by  a  finely  perforated  plate  extending  betwe^ 
the  rays  like  the  co^»  of  a  wheeL  There  is  a  thick  calcareous 
ri'ii  ;\t  the  border  of  this  area. 

The  thin  calcareous  border  of  the  zoarium  is  not  shown,  as  this 
is  very  variable  in  size,  and  probably  of  no  specific  value. 

loc.  California  (^M«i;)i  Port  Western  (Yictoria). 

LlCHKNOPOBA  ECHUTATA,  MacO,    (Pi.  ZY.  figs.  2,  3,  C.) 
Ditcoporella  echioatSf  MacG.  Tr«s».  Jtoy.  Soe.  Viet.  voL  xi.  p.  127. 
fig.  4. 
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Tloaugb  Miw  Jelly's  kindnois  I  have  been  able  to  examine  a 
conaiderftble  nauber  of  specimens  of  Lkihenopor^s  from  Victoria, 
and  an  abundant  one  ia,  I  tbink,  tbe£.  eehinata  of  MacGtllirray. 
The  socDcia  are  irregularly  arranged,  tbe  peristome  is  maeb  pro- 
duced on  tbe  proximal  edge,  namely,  tbe  margin  nearest  to  tbe 
centare  of  tbe  soarinm,  sometimes  witb  one  proeess,  sometimes 
divided  into  several ;  numerous  fine  spines  usually  grow  from  tbe 
somcial  tubes  as  well  as  from  tbe  csncelH  and  tbe  surface  of  tbe 
OTicelL  Tbe  eanoelii  are  angular  witb  rounded  comers,  tbongb 
wben  tbe  tube  is  examined  at  some  deptb  below  tbe  surface  it  is 
often  seen  to  be  round,  and  some  of  tbe  eanoelii  may  be  called 
round,  tbough  tbat  is  not  tbe  usual  cbaraeter ;  tbe  entire  inner 
surfoco  of  the  eancelli  is  denticulate.  Tbe  o?icell  is  formed  by 
an  inflated  crust  eoTering  all  the  central  area  of  tbe  soarium,  and, 
as  sbown  in  figure  6,  it  starts  from  numerous  places,  ultimately 
meeting  iu  tbe  centre :  at  first  this  crust  is  very  thin,  but  in  the 
mature  condition  is  deeply  pitted;  tbe  surface  is  then  somewhat 
ribbed  and  there  are  numerous  small  pores  at  the  ba^o  of  the  pits. 
In  my  previous  paper  to  this  Societrf  (p.  277)  I  alluded  to  some- 
wbat  similar  pits  in  Homei-a. 

As  soon  as  the  growth  of  the  o?icell  commences  the  basal  reticu- 
lated cells  of  the  central  area  are  covered  over  by  a  thin  peUide 
with  several  perforations  to  each  cancellus.  Both  the  upper  and 
under  flurfaoe  of  the  ovicell  is  shown  in  figure  6.  Figure  8  is  drawn 
from  a  specimen  bent  up  at  the  two  sides,  and  it  is  impossible  to 
figure  it  satisfactorily,  as  it  cannot  all  bo  seen  in  one  focus. 

The  opening  of  the  ovicell  is  a  wide  tube  low  down  at  the 
border  of  the  inflation,  directed  horizontally,  much  in  the  same 
way  as  in  L,  ciliata  (Ann.  Mag.  ^^at.  Hist.  ser.S,  vol.  xx.  p.  263, 
pi.  vii.  fig.  5);  but  I  have  only  seen  the  one  ovicell  of  2<.  ciliata 
spreading  among  the  zocecial  tubes,  and  these  two  forms  seem  so 
oloscly  allied  that  I  am  in  doubt  as  to  the  ba^is  of  their  distinction. 

In  some  specimens  the  zooecia  are  slightly  ridged,  as  in  L.  grig- 
nonensis.  The  ppinca  from  the  zocecial  tubes  are  not  constant, 
Bometimes  occurring  in  great  abundance,  iu  others  there  are  very 
few  or  they  may  be  entirely  absent.  Both  in  this  and  L.  prisfis, 
MacG^.,  there  is  a  i^cmitrausparent  closure  with  a  dnil  op-ique 
disk  in  tlic  centre,  perforated  in  the  miilille.  It  secins  probable 
tbat  L.  priatiti  and  L  echinata  are  ouly  the  simple  and  conilueut 
colonies  of  the  same  thing. 

Lqc*  Victoria f  Tristan  da  Cuuha  ('Challenger*). 
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LiOHENOPORA.  TmoiiueirsfB,  nom.  hot.  (PI.  XV.  fig.  4.) 
DiacoporeUa  retienkta,  tfocGtWcroy,  TVmt.  Aoy.  8oe.  Vid,  nH  u. 
p.  126,  fig.  1. 

There  is  aireudylMenopora  reticulata,  since  Hagenowdeicribed 
a  fossil  as  Dtrfrancia  reticulata  (Brj.  der  Maast.  Kreide,  p. 
pi.  It.  fig.  8,  non  4).  Mareson  has  already  shown  that  the  descrip- 
tion relento  fi^.  3  and  uot  to  4.  It  is  possible  that  this  may 
have  been  described  under  another  name,  but  this  is  not  certain ; 
and  I  certainly  cannot  agree  with  Dr.  Pergen?,  who  would  call  it 
diadema,  uniting  the  D^raneia  dittieha.  Hag.,  Z>.  diaJama,  Gold., 
and  D.  rcficulata,  Hag. 

As  Mr.  MacGillivray  describes  it  from  Victoria,  I  would  suggest 
tl)e  name  L.  oicforient$$. 

This  is  one  of  tho"©  species  in  wliich  without  the  oriceUular 
ducts  it  would  be  difficult  to  say  whether  there  was  an  oriceQ  or 
not.  The  central  area  is  covered  by  the  ovicell,  the  covering  of 
which  is  formed  by  large  mised  trabeculie,  within  which  tbere.is 
a  smaller  reticulation  formed  by  similar  trabecule.  There  are 
i^piaes  with  knobs  from  the  walls  of  the  trabecuIsR,  similar  to  those 
1  described  in  lAchenopora  gr^nomensU  (Ann.  Mag.  Nat.  Hist, 
ser.  5,  vol.  xx.  p.  262,  pi.  vii.  fig.  4).  In  the  present  case  I  have 
only  figured  a  few  of  these  spines,  not  to  complicate  the  figure 
too  much.  The  spaces  between  the  trabecuIsB  are  filled  in  with 
a  perforated  cover.  Aperture  of  zocDcial  tubes  about  0*06  mm. 
wide. 

Loc,  Victoria  {MacO») ;  Fort  Stephens,  5-6  fatb^  New  South 
Wales. 

BlSOOTUBIChJCBA ?  LIHEATA,  MacG.     (PI.  XV.  fig.  5.) 

Diastoponi  Unesta,  JfocGMivray}  IVamt.  Rof,  Sac.  Vid,  vol.  sad.  p.  96, 

pi.  iii.  fig.  1. 

Liripora  hneata,  MacG.  Cat,  Mar,  Folyzoa  qf  Viet,,  Hojf,  Soc,  Vici, 

\iiS7,  p.  32. 

Diiitotubigera  lineuta,  iflaterSt  Ann.  Mag.  Nat.  Hist.  ser.  5,  vol.  xx. 
p.  260,  pi.  vi.  fig.  24. 

1  liave  already  (loc.  ciL)  alluded  to  the  ovicell,  but  it  has  never 
been  figured,  aud  therefore  T  add  a  figure  of  an  ovicell  occurring 
near  the;  border  of  the  iiuarium.  It  will  be  seeu  that  it  is  of  a 
type  quite  tlitit  i  cm  trom  that  of  Lichenopora  ;  but  as  yet  we  are  iu 
ignorance  concerumg  the  ovicells  of  DUcotubigera  aud  its  allies. 
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LiCHENOPOBA  HULBSWOBTHII,  Bit$k.    (PI,  XV.  figs.  7  A  8.) 
Discoporella  Holdsvrorthii,   Busk,  Cttt.  Jfor.  Folyzoa,  pt.  iii.p.  33, 
pi.  XXX.  €g.  4. 

Lichenopora  Holdaworthii,  Waten,  Qiuart,  Jom%,  Oeol  Soe.  vol.  xUii. 
p.  347 ;  '^M.  Afa^.  Nal.  Hisl.  wr.  5,  vol.  xx.  p.  261. 

I  bare  alrcady  (Quart.  Journ.  Geol.  8oc.  xliii.  p.  347,  and  else- 
wbere)  alluded  to  the  rays  in  the  zooBcial  tubes  and  eaucelli, 
and  to  Mr.  Bosk  perhaps  refisrriDg  to  these  when  he  speaks  of 
stellate  pores 

The  oTioell  ooenrs  as  a  central  inflation  vitli  large  roundish 
depressioEs  closed  witli  a  perforaked  pellicle.  It  spreads  in 
l)et  ween  the  radii  in  somewhat  the  ^ame  manner  as  in  L,  oalijbrmea 
though  not  so  marked  on  the  surface.  I  have  only  seen  the  one 
ovicell;  and  if  this  was  the  only  specimen  of  L.  Holdtworthii 
known,  I  doubt  if  it  would  be  possible  without  breaking  up  the 
specimen  to  decide  whether  there  was  an  OTicell. 

Loe*  Living :  Ceylou ;  Victoria ;  '  Challenger '  station  142  (S. 
Africa).   Ifossil:  Waipukurau  (New  Zealand). 

BXPLAHATION  OF  PLATB  XY. 

Fig.  1.  Lickenopora  califomica,  Bod;  Showing  ovioiiU  Mtending  between  th» 
ndii.  From  Port  Weet*m  (Viotoria).  x  12. 

2.  OanoeUufl  of  L,  echinata  shoniug  dentadfli.  X  85. 

3.  Lichenopora  echinata,  MucG.    Shows  to  the  left  the  lower  suHaoe  of  the 

OTicell  formed  by  reticulated  oelle  coTored  with  a  peUioLe.  The  upper 
fiurfaoe  is  pitted,  x  2u. 

4.  lAohtMp9nineionumt,  Shows  oriodl  and  two  oTioeUulardoota.  From 

Port  Stephens,  jM(  fSath.  (New  South  Walee).   x  2R. 

5.  IHteoillb^era  lUitata,  MacG.    Shows  the  oviccll  at  the  border  of  the 

colon  V,  and  ulsu  the  ovioeUuhur  duet  From  fort  Jaekson  (New  South 

Wales).     V  '25. 

6.  Lkhenopora  eciuiuUa.    Shows  the  formatioa  of  the  OTto«ll  which  starts 

from  HVeralpoiBla  to  meet  orer  the  centre.  From  Port  Phillip.  Xl2. 

7.  GanMUna  of  L,  Batimttorthii,  showing  ray&  x  -85. 

&  JUiiAeiMV0mA}MMD0P^AI<»B.»i^  From  Part  Phillip.  x26. 


Beseurchcs  iuto  tl»e  Life-historieB  of  Glyciphagui  domegfirus  and 
Q.  9pmij^es.    By  A.  D.  Michael,  F.L.S.,  i\Z.S.,  i\Ji.M.S. 

[Sead8rdJ«»7, 1888.] 
(PtAfaZVL) 

Fob  OTor  thvee  yearn  last  passed  I  have  been,  as  opportunity 
offered,  endeavouring  to  elucidate  certain  obseure  points  which 
I  had  observed  in  the  poat-embryonic  development  of  the  oommon 
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Qlff^Ka^i,  the  specific  nameB  of  which  are  mentioQed  ia  the 
title  of  this  paper;  it  is  the  progress  and  results  of  those 
inTestigations  which  I  now  propose  to  record. 

The  inquiry  has  inrolved  a  coosiderahle  amount  of  caie  and 
labour,  not  only  from  the  inherent  difficulties  of  isolating,  rearing, 
and  watching  these  minute  creatures,  but  also  because  it  has 
necessitated  veiy  numerous  dissections  of  soft  hyaline  Acari, 
some  of  them  kss  than  the  fifth  of  a  millimetre  in  total  length, 
and  of  the  cast  skins  of  these  oiganisms. 

Qlffeipha^  is  a  genus  of  atracheate  Aeari^  belonging  to  the 
family  Uyroglyphid®,  but  which  is  distinguished  from  the  genus 
l^froglyphus,  or  cbeese-mites,  by,  inter  aUa,  the  rough  cuticle, 
covered  with  granulatious  or  Termiform  markiugsy  the  pec- 
tinated or  plumose  baird  and  long,  slender  tarsi  of  Ql^eipkagi^ 
as  oppoted  to  the  pulislicd  cuticle,  setiform  hairs,  and  usuaUj 
shorter  tarsi  of  Tyro^lgphi^  and  more  especially  by  the  females 
of  Gljfaphagu9  possessing  a  central  tubular  projection  from  the 
posterior  margin  which  is  absent  from  those  of  T^cgljfphtu ; 
some  years  ago  I  showed  this  to  be  a  bursa  copulatrix,  a  fact 
wlucb,  I  believe,  is  now  generally  admitted  j  the  bursa  doubtleaa 
exists  in  Tyro(flyphM9i  as  indeed  Dr.  JNalepa  has  proved  in  one 
species,  but  it  does  not  form  an  exterior  projection. 

In  order  that  this  paper  may  be  undcr.stood  it  is  necessary  to 
state^  as  shortly  as  possible,  what  a  Ui/popu%  is ;  but  as,  in  a 
former  paper  read  before  this  Society*,  I  entered  fully  into  the 
question^  I  do  not  propose  to  detail  tiie  various  opinions  h^d 
by  different  authors  on  the  subject,  nor  the  investigations  which 
led  uie  to  the  results  given,  except  so  far  as  is  absolutely  requisite 
in  order  that  this  paper  may  be  intelligible  i  1  shall  simply  state 
conclusions)  referring  to  that  paper  for  all  proofs  and  other  in- 
formation on  the  subject.  Hjfpopi  are  minute  Acari  ])rovided 
with  a  smooth,  chitinous  carapace,  which  conceals  the  whole,  or 
alnioHt  the  whole,  of  the  creature;  th^  are  somewhat  arched  on 
the  back,  but  still  considerably  compressed  dorscNVentrally  \  the 
mouth-organs  are  rudimentary  and  the  posterior  pair  of  legs  are 
terminated  by  hairs,  not  claws.  Jlypopi  are  most  commonly  found 
adhering  to  iuuect«t,  miriapods,  <&c.,  and  they  have  been  ultimately 
shown  to  be  a  stage  in  the  life-history  of  some  Acari  of  the  genus 
Tjfrcg^^hn^  and  one  or  two  allied  genera,  although  they  are 

*  "  Th«  Hypopus  quetlioot"  Joum.  liinn.  800.,  Zool.  voL  xrii.  (1884)  pp. 
371-994. 
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very  unlike  all  other  stageei  of  Tt/roglyphi  in  appearance.  The 
stage  does  not  occur  in  the  life-history  of  e?ery  individual  of  » 
Rpet'iea,  but  in  a  comparatively  limited  number  of  instances. 
M^gnin  conaideted  that  the  stag^  occuired  when,  firom  drought 
or  unfavourable  eircamBtances,  the  colony  was  in  danger  of  peri»h- 
ing,  and  that  the  nymphs  of  Tyroglyphm  had  the  power  of  turning 
into  Bypopi  and  so  remaining  until  either  the  circumstances  had 
again  become  favourable  in  the  place  where  they  were,  or  until 
they  had  emigrated  into  more  suitable  quarters — the  Hypopug 
being  better  able  to  endure  drought  &c.,  and  more  capable  of 
adhering  to  insects  and  thus  escapiiig  tluin  tho  other  stages  of 
the  (Tcaturc.  T  think  that  I  proved  by  the  investigations  detailed 
in  the  ])a{)er  above  referred  to  that  this  was  an  error,  and  that 
unfavourable  eircumstances  did  not  aflect  the  qucHtion — the  Jly- 
popial  stage  being  n  prfin^ion  nf  nature  to  ensure  the  distribution 
of  the  species,  occurring  irrespective  of  adverse  conditions,  and 
that  it  occupied  the  period  between  two  eedyses  in  tho  lifc-lnst^ry , 
connnencing  in  the  specits  which  I  was  tboQ  studying  at  the 
second  njniphal  ccdysis. 

Olyciphagus  is  not  one  of  the  genera  in  which  a  Hypopial  stage 
has  ever  hitiierto  been  found  to  ex^ist.  except  in  the  case  of 
<7.  Cramrri  deBcribcd  by  uie  in  lS8(j  *  ;  and  this,  as  pointed  out  in 
the  paper  m  which  I  described  it,  is  an  extreme  species  of  the 
genus,  which  would  hardly  be  included  in  the  genua  were  it  uot 
for  the  connecting-links,  and  would  undouLudly  fall  within  Hal- 
ler's  genus  JJcniiaconnf if  that  genus  were  retained.  Of  the 
two  species  named  in  the  title,  one,  G.  «y;////y;<"jf,  was  first  recorded 
by  Koch;  and,  so  far  as  we  know  at  present,  there  is  uot  any 
difficulty  in  identifying  it,  and  but  little  synonymy  conueetod 
with  it.  G.  thmcsdcus  can,  however,  hardly  be  said  to  be  in  liiis 
happy  position:  the  synonymy  of  this  speciea  would  probably  bo 
voluminous ;  but  this  is  not  the  place  to  investigate  it,  beyond 
what  is  necessary  for  identifying  the  species  that  I  have  been 
experimenting  upon.  The  species  was  originated  by  de  Gccr, 
who  called  \tAcaru8  domegficus.the  division  of  Tgroglgphm  from 
Glgt  ii'lmrjus  not  having  been  ellected  at  that  time;  one  result  of 
this  ha^  bi  «  u  that  numerous  writers  have  identified  the  creature 
with  i\iv  I ounnon  clieese-mite  (^TgrogJyphuH  sira,  Lmn.).  Now, 
however,  that,  ihe  distinction  between  the  two  genera  is  understood, 
it  is  abundautly  clear  that  de  Gtcr's  speciod  v>  aj>  a  Ghjciph^gud ; 

*  "  Upon  tho  Life-history  of  an  Acarus,  oue  titage  whcreuf  is  known  Lu&i- 
dophortu  talpa,  Kramer,  fto^**  Jooin.  B.  Mia  600. 188C,  pp.  377-SMIOl 
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it  appeared  in  1778.  In  1841  Gervais  published  a  very  short 
description  and  very  imperfect  draw  inn:  of  a  species  wkLch  he 
called  Q^iphagiis  cursor*  In  1867  Eobin  and  Fumose  pub* 
lished  a  very  carefully  prepared  article  in  Bobin*B  '  Jounud  de 
I'Anatomie  et  de  la  Physiologie/  in  which  they,  probably  oonectlyi 
identified  de  Geer'a  and  Gervais^s  species  ;  but,  for  some  reason 
which  is  not  quite  apparent,  they  retained  Gerraia*!  name,  not 
de  G^r's.  M.  Megnin,  in  the  obserralions  mentioned  below  aa 
having  been  made  by  him,  has  followed  Robin  and  Fumose  in 
calling  the  species  G.  curtor :  unfortunately  neither  of  those  able 
authors  gives  a  figure  of  their  G.  curtor ;  had  Eobin  and  Fumose 
added  such  a  drawing  as  they  furnish  of  G.  gpinipet  no  doubt 
could  arise  as  to  what  their  species  is.  A  good  figure  of  what  is 
apparently  the  made  of  O.  domesticus  ia  giveu  by  Berlese  (Acari 
Ital.  fasc.  xiv.  uo.  3)  ;  it  is  accoiiipanicd  by  a  short  description, 
which,  however,  is  suppIcniPTitcd  by  the  notes  to  the  same  work 
(fasc.  i.  pp.  9,  10).  Tliis  author,  however,  does  not  say  whether 
he  considers  it  to  be  identical  with  G.  cursor,  and  tlic  points 
which  he  gives  for  identifying  his  s])Ocics  do  not  admit  of  com- 
parison with  those  given  by  Robin  and  Fumose  for  G.  cursor.  X 
intf>«:ino  the  two  species  to  be  identical.  Uudcr  tliese  circum- 
Btances  I  have  thouglit  it  bent  to  give  a  figure  of  the  female  of 
the  species  I  have  been  dealing  wath,  to  facilitate  identification  ; 
it  is,  I  think,  the  O.  donietfticu^  of  de  (xcer  and  Berlese,  and,  so 
far  as  I  can  judge  at  present,  it  is  also  the  G.  curtor  of  the  other 
authors  above  named. 

It  would  be  out  of  place  iiere  to  give  any  formal  description  of 
such  well-known  creatures  ;  but  m  these  t\\  o  8[)ecie8,  G.  spinipes 
and  O.  (iomesticus,  are  comniouly  found  together,  and  are  not 
tasily  distinguished  at  first,  although  a  little  practice  enables  the 
PLudent  to  do  so  with  facility  and  certainty,  it  may  Ic  ii;<eful  to 
slate  some  of  the  principal  characters  by  which  they  ui  y  be  di^ 
tinguished  ;  these  are: — Firstly,  that  tlie  tarsi  of  G.  spmipes  are 
thickly  clothed  with  very  fine  short  hairs  (PI.  XVI.  fig.  12),  but  do 
not  bear  any  hairs  much  longer  than  the  general  average  ;  the  tarsi 
of  G.  domesficus  are  smooth,  but  have  a  few  straight  hairs  or 
spines  much  longer  than  those  of  G.  spinijpes  (fig.  5).  The  hairs 
on  tlie  tarsi  of  G.  fspinipen  are  best  seen  in  dry  specimens  using 
an  amplification  of  from  150  to  200  diameters  ;  they  are  not  so 
easily  seen  with  lower  powers  nor  in  specimens  niouutod  in  bal- 
sam, or  even  in  fluid.   Secondly,  the  tarsi  of  G.  domesticus  are 
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conriderably  loDger  tban  tbose  of  Q.  ^inipeM,  Thirdly, 
tpnapn  haa  an  obtusely  conical  ahape  anteriorly,  and  ia  anddenly 
contracted  between  the  aeeond  and  third  pair  of  legs ;  Q,  domeg" 
iMWt  has  this  form  indicated  but  Tory  aligHlly,  b^ng  nearly  aa 
wide  posteriorly  aa  in  the  middle  of  the  body  $  tbe  difference  can 
only  be  well  seen  in  liriog  apeeimens.  Fourthly,  the  bursa 
copulatrix  of  the  female  projects  considerably  more  in  &,  dome$- 
iicHs  (fig.  7)  than  in  G.  apinipet  (fig.  15).  Fifthly,  Q-.  dametHeiu 
is  a  trifle  the  larger,  but  this  cannot  be  relied  upon.  Sixthly, 
the  hairs  of  O.  tpinipes  are  more  deeply  serrated  and  atronger 
than  those  of  O.  damesticus.  Seventhly,  the  tibia  of  the  firat  and 
aeeond  pairs  of  lega  in  O.  spinipet  eacb  bear  two  large  and  thick 
curved,  strongly-serrated  hairs  ;  these  are  much  less  developed  in 
O.  domcsUcug.  Eighthly,  the  aeeond  joints  of  the  third  pair  of 
legs  in  O.  sjn'ntpeg  each  bear  on  the  outside  a  peculiar  hair  or 
scale  (fig.  14),  shaped  like  a  husk  of  corn,  and  placed  with  the 
concavity  inward;  its  outer  surface  is  thickly  clothed  with  fine 
hairs  or  processes :  this  structure  ie  most  developed  in  the  femi^e ; 
it  has  not,  I  think,  been  mentioned  by  pierious  writers ; 
it  is  not  found  in  O.  domesticug.  Ninthly,  G,  gpinipet  when 
placed  on  its  back,  or  otherwise  disturbed,  has  a  rapid  struggling 
or  il<^htiug  motion  with  its  first  and  second  pairs  of  legs,  a  little 
of  which  is  seen  in  its  ordinary  walk ;  this  atyle  of  movement  is 
very  characteristic  of  the  species. 

The  TyroglyphidflB,  like  most  of  the  other  Acari^  have  an  inert 
period  previous  to  each  ccdysis  ;  during  this  time  the  creature  is 
motionless  and  apparently  dead,  except  that  it  does  not  shrivel 
up  ;  it  is  needless  to  say  that  a  proper  exaniiuation  will  disclose 
that  the  development  of  the  creature  in  its  next  atage  is  pro- 
greasing  inside  the  dead  cuticle. 

G-LTOIPHAeUB  ]X>]CR8TI0nS. 

During  the  nioiiLl:  of  May,  1885,  when  I  was  exaniiuuig  some 
material  lnnl  Lcun  i^cni  to  me  and  wluch  wiw  swarming 

with  G.  doincsticus  in  various  i>tiigO!<,  1  observed  that  there  were 
gome  which  could  only  he  classed  as  inert  nymphs,  but  which  had 
not  quite  tiic  ordinary  appearance  of  the  creature  in  that  sta^a^; 
the  cuticle  was  more  opaque,  and  seemed  thicker  and  whiter,  the 
baok  was  more  arched,  the  empty  skin  of  the  legs  was  more 
apt  to  be  rubbed  off,  as  if  the  inert  stage  had  lasted  longer  than 
ubual,  giving  a  case-like  appearance ;  and  I  propose  in  this  paper 
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to  use  the  expression  "  casca  "  to  signify  this  phase  io  the  life- 
hi»torv  ;  it  fiuist,  however,  be  unilcrstood  that  each  case  is  only  a 
nymphal  ski;),  but  it  is  a  iiyni])ha]  skin  under  special  conditions. 
The  finely  ^raiiul:?r  marking  or  wrinkling  of  the  en  tide  of  the 
species  was  very  apparent,  and  when  a  portion  was  examined  with 
n  sufficient  power  this  was  resolved  intutlie  labyrinthine  andvermi- 
form  wrinklinc:  of  whicli  an  illuatration  is  given  (Pi.  XVI.  fig.  3). 
It  was  also  noticeable  that  the  contents  of  each  case  were  more 
drawn  toward  the  anterior  end  than  is  usual  in  the  nymph  durinj^ 
ecdysis.    Of  course  the  first  step  was  to  ascertain  that  these 
cases  were  rot  simply  dead  creatures  ;   for  tliis  purfii  so,  in  the 
latter  part  of  May  1885  1  isolated  three  in  a  separate  glass  cell, 
placing  them  under  what  experience  had  taught  mc  would  pro- 
bably be  favourable  conditions  of  existence.    On  iho  10th  June, 
1SS5,  three  immature  Gli/ciphagus  damesticus  emerged  from  these 
cases.     The  cases  did  not  split  irregularly  like  an  ordinary 
nymphal  akin,  but  opened  by  the  posterior  end  of  the  case, 
which  had  been  concave,  being  pushed  out  so  as  to  beconu>  rather 
convex,  and  separating  from  the  lateral  aud  vt^ntral  portions  of 
tlie  caiic,  while  it  remained  attached  to  the  dorsal  ;  thus  when  the 
creature  witliin  had  escaped,  the  posterior  end  formed  a  sort  of 
lid  attached  to  the  dorsal  surface  (fig.  4).    This  I  subsequently 
found  was  the  usual,  although  not  the  absolutely  invariable,  mode 
of  opening.    I  did  not  then  examine  the  precise  stage  that  the 
creatures  were  in,  but  I  noticed  i  Jj.il  the  cases,  although  open,  did 
not  appear  to  bo  entirely  empty  (I  subeetjuently  found  that  what 
they  contained  was  a  ca^t  skin). 

On  the  10th  .Iiino,  1885,  I  placed  thirteen  more  cases  in  a 
Becond  cell,  and  submitted  them,  as  1  had  hoped,  to  coi-.ditions 
similar  to  the  first  ;  but  either  from  some  dofoct  in  the  arrange- 
ment of  the  cell,  or  from  unfavourable  wealhir,  those  specimens 
gradually  died,  so  that  toward  the  end  of  July  there  wore  not  any 
alive.  On  the  30th  July,  1885,  I  again  isolated  several  cases  in  a 
separate  cell.  In  a  week  I  found  that  two  of  them  were  open  at 
the  posterior  end  and  that  there  were  two  nymphs  of  Qltfciphagm 
domesticui  in  the  cell ;  more  iubsequcntly  emerged  from  the 
other  cases.  I  again  observed  that  the  cases  from  which  they 
liad  come  did  not  appear  to  be  absolutely  empty.  I  now  took 
three  of  tbe  uympha  wfaicli  bad  emerged  from  the  cases  and 
placed  them  in  a  s^arate  cell ;  in  about  a  week  they  had  all 
become  inert ;  a  few  dojs  later  an  adult  female  of  O*  domesticus 
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escaped  out  of  the  cuticle  of  one  of  these  inert  njmplit,  the 
othen  eoon  followed.  The  cast  ekia  from  whieh  the  adult 
emerged  was  thin  and  fine,  rety  different  in  appeamoce  from  that 
of  the  oaees.  One  point  at  least  had  now  been  established,  m. 
that  the  eases  were  a  pennltimate  njrophal  stage — i.  e.  that  the 
njmpb  which  emerged  from  the  case  became  adult  at  its  fisst 
eodjsis* 

WhQe  these  observations  were  in  proj^ress  I  also  endeaTonred 
to  obtain  a  knowledge  of  the  matter  hj  dissecting  the  cases  and 
their  contents ;  but  as,  in  order  to  a?dd  snj  chance  of  error,  I 
have  lately  repeated  these  dissections  on  a  large  number  of  specir 
mens,  I  will  describe  the  results  of  both  together  in  order  to  avoid 
repetition. 

At  thi8  time  I  was  forced  by  other  engagements  to  abandon 
the  investigation  temporarily ;  and  I  did  not  make  any  further 
observations  on  tiie  same  species  until  the  present  year  (1888). 

On  January  25,  1888,  T  pliirctl  In  a  cell  four  eases  taken  from 
fresh  material  which  I  hnd  obtained,  but  which  cout.iined  very 
few  cases,  some  of  which  I  reserved  for  dissection  ;  hut  in  spite 
of  my  providing  them  with  gentle  warmth  and  slight  muisture, 
such  as  would  apparently  form  the  most  favourable  conditions, 
these  cases  still  (Mar  B)  remain  in  the  same  condition  as  when 
placed  in  the  cell*.  On  April  9,  having  found  that  a  great  many 
cases  had  now  formed  in  the  same  material  from  which  the  last 
bad  been  taken,  I  placed  a  number  of  these  In  three  separate 
cells.  On  2l8t  April  I  found  an  inert  nymph  of  domettieut  in 
one  of  these  cells  which  bad  escaped  from  a  case,  and  must  have 
emerged  and  become  inert  f^ince  the  cell  had  been  last  examined, 
whieh  happened  to  be  two  days ;  longer  than  usual.  On  the  26th 
April  the  adult  emerged,  and  a  second  nymph  had  emerged  and 
become  inert  prior  to  the  final  ecdysis.  On  the  Ist  May  an  adult 
female  of  G.  domcsficvs  emerged  from  this  last-named  nymph. 
I  carefully  examined  it  and  nuule  certain  of  the  species. 

Between  the  eonimeueement  of  January  and  the  end  of  April 
1888,  1  dissected  a  large  number  of  these  cases  of  G.  domesticut ; 
the  results  were  entirely  couKrmatory  of  those  which  I  had 
obtaiTied  in  1885 — viz.,  that  inside  each  full  case,  and  almost 
filling  up  the  anterior  portion  of  it,  but  not  the  legs,  which  were 
empty,  w^  a  j)rotoplasmic  mass  which  ha'l  n  transparent,  colour- 
less, and  almost  structureiesa  cuticle.  This  uuiss  had  a  rounded 
*  They  subsequently  emerged  on  15th  July. 
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posterior  and  a  pointed  anterior  end;  was  oompreefled  dono-< 
Tentrallv,  particularly  at  the  posterior  margin  ;  and  had  a  more 
or  less  plain  suicaAion  rotmd  it,  as  though  dividing  oephalothorax 
from  abdomen  (in  some  speeimons  this  waH  very  marked).  The 
mass  had  the  general  form  of  a,Myp<^HiMf  but  there  was  not,  in  anj 
instance,  any  trace  of  leg^,  mouth,  or  other  external  organs.  In 
many  instances  the  protoplasm  appeared  to  be  divided  into  large 
cells,  like  an  egg  in  an  early  stage  of  segmentation ;  in  others  the 
cell-division  appeared  to  have  gone  further,  the  cells  being  much 
smaller  and  finer,  particularly  in  the  posterior  portion  of  the 
creature,  but  some  of  the  larger  cells  remaining;  in  others,  pre- 
sumably more  adTanoed,  the  finer  granulation  was  more  nniform. 
The  mnna  was  always  motionless,  but  in  one  instance  I  did 
find  a  living  njrmph  within  the  case  instead  of  the  inert  mass ; 
this  of  course  was  ready  to  emerge.  The  cases  from  which  the 
occupant  had  emerged  almost  invariably  contained  the  cast 
cntide  of  the  protoplasmic  mass,  which  cuticle  did  not  show  » 
trace  of  1^,  mouth,  or  any  other  organs. 

At  the  end  of  1886  I  was  at  a  farm-house  for  a  short  time,  and 
thought  it  a  &70urable  opportunity  to  renew  the  investigation. 
I  found  in  the  chaff-bouse,  in  the  dust  and  chaff,  and  also  attached 
to  the  walls  and  beams,  a  number  of  cases  which  1  at  first 
supposed  to  be  similar  to  those  I  had  before  dealt  with :  I  soon, 
however,  found  that  these  were  even  more  opaque  than  the  former 
specimens,  and  that  they  were  coarsely  reticulated  instead  of 
being  finely  vermiform  in  markings ;  the  empty  cases  also  opened 
differently,  the  posterior  cuticle  breaking  away  from  the  dorsal 
aod  lateral,  and  remaining  attached  to  the  Tentral,  so  that  the 
posterior  end  opened  downward  inatead  of  upward,  and  was  more 
torn ;  the  hinder  part  of  the  dorsal  cuticle  also  was  usually  split 
along  the  median  line  and  the  two  sides  somewhat  separated.  It 
was  therefore  probable  either  that  they  were  in  a  different  stage 
from  those  obsemd  in  June  and  J uly  of  the  9Kdq  year,  or  that 
thej  were  under  different  climatic  or  other  conditions,  or  that 
they  belonged  to  a  different  species  of  Aearu$.  I  finally  found 
that  the  laiiit  explanation  was  correct,  and  that  these  reticulated 
cases  Here  those  of  Q,  tpin^et.  Between  the  28th  December, 
and  the  1st  January,  1886, 1  found  a  considerable  number 
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of  tli6i0  OMw*  I  placed  flotne  of  them  in  a  cell  as  before  and 
dissected  othera ;  these,  in  many  instanceB,  contained  not  the  inert 
legless  ma»8  found  in  the  eaRes  of  O,  dometticutt  but  a  diatiuetly 
formed  liTing  Hyj^apuf,  which  had  not  assumed  the  usual  brown 
chitinous  colour,  and  oould  not  be  called  active,  but  still  was  fully 
formed,  and  provided  with  short  and  stumpy,  but  thoroughly-deve- 
loped legs,  which  it  could  move  about,  although  only  in  a  feeble 
manner ;  it  was  not  capable  of  walking  (ordinary  Sypopi  are  veiy 
actiTe),  and  it  was  evidently  not  in  a  e<mdition  fitted  for  existence  as 
a  free-living  creature ;  but  yet  it  was  undoubtedly  alive  and  fully 
formed ;  its  total  leni^h  was  about  *19  millim.,  its  greatest  width 
about  '15  millim.  Each  tarsus  of  the  first  three  pauM  had  an 
exceedingly  long,  very  slightly  carved*  hlunt  claw ;  the  tarsi  of 
the  fourth  pair  were  devoid  of  daws  and  hairs.  A  figure  of  this 
Hj/popiu^WteiuWj  drawn  from  a  specimen  dis^sected  out  of  a  case 
in  January  1888,  is  given  in  PL  XVL  fig.  9.  The  majority  of  the 
Mffpopi  dissected  out  of  the  cases  were  not  capable  of  any  move* 
ment ;  it  was  only  a  few  which  were  able  to  move  their  lej^s.  I  now 
searched  the  chaff  and  material,  and  the  dust  &o.  swept  fnmi  tlie 
walls  and  beams  of  the  chaff-house,  very  carefully  in  hopes  of  finding 
active  Hypopi  which  had  emerged  and  were  capable  of  walking 
about,bnt  neitheron  this  nor  on  any  other  occasion  have  I  been  able 
to  discover  anything  of  the  kind ;  but  I  did  find  one  or  two  in.aotive 
Hypopi  not  capable  of  any  movement,  which  seemed  as  if,  from 
some  accident,  the  cases  had  been  broken  away  from  them.  On  2nd 
January,  1886, 1  took  one  of  these,  and  one  of  the  Hypopi  dissected 
out  of  a  cafe  and  which  conlil  move  its  legs,  and  put  them  in  a  cell 
by  themselves.  I  watched  them  at  frequent  intervals,  but  they 
did  not  die  or  shrivel  up.  On  the  15th  January  I  missed  one  of 
the  Mffpopi ;  but  close  to  where  it  ought  to  have  been  1  saw  a 
nymph  of  Qlyeiphagtu  tpinipes^  which  had  evidently  just  emei|^ 
and  had  some  thin  membrane  attached  to  it ;  on  detaching  this 
membrane,  and  examining  it  with  a  higher  power,  I  found  that  it 
was  the  cast  skin  of  the  Hypopug.  I  put  both  the  nymph  and  the 
cast  skin  in  glycerine  for  permanent  preservation.  A  few  days 
later  I  dissected  four  more  of  the  cases  and  took  out  four  Hypopi 
and  placed  them  on  a  small  piece  of  dried  leaf  in  a  separate  cell ; 
the  next  daj  I  found  that  two  had  collapEiecl,  probably  having 
been  injured  during  the  dis-ection  of  their  case?.  The  f'oHowtng 
day  I  observed  that  one  of" the  rernainitig  two  had  moved,  and  on 
touching  it  with  a  tine  hair  I  saw  that  it  was  alive  and  able  to 


Digitized  by  Google 


294  lis.  A.  D.  UlCBAEI.  OK  TBS  XlFB-HIBTOBtlS 


move  about  Tcry  slowly }  but  the  day  after  it  Imri  collapsed  and 
waa  dead.  There  wae  now  only  one  Hypopus  left ;  this  did  not 
move  nor  show  any  aigii  of  life ;  but,  on  the  other  hand,  it  did 
not  collapse,  and  in  this  condition  it  remained  for  nearly  four 
months.  I  watched  it  every  day  without  seeing  any  change 
until  the  24th  May,  1886,  on  which  day  a  healthy  nymph  of  Q» 
tpinipes  emerged  from  the  llypopijil  skin. 

"While  this  experiment  was  progresBing  I  bad  also  watched  the 
cell  in  which  I  had  placed  the  cai«C8 :  one  nymph  of  O.  spi/iijoes 
had  appeared  in  the  cell  and  one  case  wiis  open  at  the  posterior 
end;  otherwise  there  was  not  nny  change.  But  on  the  26th  May 
I  found  two  more  cases  open  and  two  Hypopi  had  appareully 
crawled  out  of  them  ;  on  touching  these  Hypopi  tliey  appeared 
inert  and  incapable  of  motion,  but  a  few  days  al'ter  nymphs  of 
G.  spinipes  emerged  from  them. 

In  October  1887  I  again  obtained  more  material  from  the 
Banie  chaff-house,  and  also  from  another  farm  some  fifty  miles 
distant  from  the  first ;  this  latter  contained  G.  JomesHci^s.  In  both 
samples  the  Glyciphagi  were  uumeroue  and  the  larvae  and  nymphs 
were  abundant,  but  I  could  not  find  any  cases  or  any  trace  of 
Hypopi  in  either. 

In  January  1888  I  once  more  took  up  the  investigation :  I 
obtained  material  and  sweepings  from  the  same  chuff-house  and 
again  found  the  reticulated  cat*es  of  Q,  xpinipes;  most  of  them 
were  open  at  the  posterior  end,  the  occupants  having  emerged. 
I  put  seven  of  the  full  caees  in  a  separate  cell ;  in  one  of  these 
cases  1  could  easily  distinguish  a  Hypopus  moving  its  legs.  I 
also  iouad  one  which  had  iip{)arently  come  out  of  the  case,  and 
which  was  capable  of  the  same  amount  of  motion  ;  it  was  from 
this  specimen  that  fig.  9  wae  drawn.  On  I\  tu  uary  6  I  found 
that  one  of  the  seven  cases  was  open  and  lliat  a  nYm])h  had 
emerged  from  u.  i  itiolated  this  in  another  cell,  which  I  will 
call  cell  5.  On  Pebruary  8  another  nym|)li  i merged  irom  a  second 
of  the  seven  cases.  T  placed  this  nymph  iilso  in  cell  5.  On 
Pebruui'v  U  au  adult  G.  spiuipes  emerged  from  one  of  the  rn  ?ji|i]i8 
in  cell  5,  tl)e  second  nymph  also  was  inert.  Ou  Pebruiiry  2u  an 
aduii  of  the  same  species  emerged  from  the  remaining  inert  nymph. 

From  this  time  up  to  the  end  of  April,  when  I  closed  the 
observations,  nymphs  of  Q.  spinipes  continued  to  emerge  at  inter- 
vals from  the  remaiuder  of  the  seven  cases,  and  from  other  eases 
which  I  had  put  in  different  cells,  aud  adults  continued  to  emerge 
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from  tbe  nynphs,  ao  thai  tbero  could  not  be  toy  doubt  of  the 
species,  or  of  the  process  being  a  regular  one* 

I  also  in  January  1888,  and  again  in  April  of  the  same  year, 
dissected  numerous  reticulated  cases  from  which  the  nymph  had 
emerged ;  in  almost  every  instance  I  found  within  the  case  an 
unmistakable  east  Hypopial  i^kin  having  perfectly  distinct  legs. 

CONCUEHENT  INYESIiaATIO^S  BY  M.  M^OiaV. 

It  appears  that  while  I  was  engaged  oo  these  obi^ervations 
M.  M^i^nin  vcn^  aho  investignting  some  points  relative  to  the 
Olyciphagiy  and,  inter  alia,  almost  the  same  subject  as  my  own 
We  did  not  either  of  us  know  of  the  other  being  po  occupied. 
Megnin  approached  the  matter  from  a  standpoint  different  from 
mine  :  he  did  not  find  an  object  which  excited  his  curiosity  to 
di-cr  ver  its  cause ;  but  it  struck  him  that  as  Tyroglypkut  has 
a  iJypopial  sta^e,  so  closely  alJied  a  genus  Glyciphttgu*  ought 
also  to  liave  it,  and  lie  deliberately  bet  himself  to  search  for 
that  8tage  ;  but  he  tells  us  that  he  searched  in  vain;  he  tells  us, 
however,  that  he  discovered  an  equally  curious  plienomenon,  which 
he  t*ny  s  shows  how  prodigal  nature  is  in  processes  for  preserving  the 
lower  creatures.  He,  he!ievit).r  that  the  change  of  a  nymph  of 
Tyrofjlyphus  into  &  Bypoj  ii,  is  caused  by  unfavourable  surround- 
ings,  states  that  under  similar  conditions  he  found  that  those  of 
Glyciphigus  became  inert,  that  a  liyuefication  of  all  the  organs  took 
place  "  as  in  a  chauge  of  skin,"  and  that  the  gelatinous  substance 
collects  in  the  cavity  of  the  "  thorax  "  in  the  form  of  a  spheiieal 
m.jss  Hurroundcd  by  a  chitinous  envelope  and  thus  forming  a  cyst 
very  similar  lo  those  formed  by  some  Infusoria  previous  to  the 
drying  up  of  the  water  in  which  they  are  contained.  Megnin 
suggests  that  in  this  condition  the  dried  nymphal  skins  containing 
the  cysts  would  be  bluwn  about  by  the  wind  and  would  thus 
tinally  arrive  at  some  place  where  the  conditions  would  be  favour- 
able and  would  then  emerge,  and  that  the  speaes  would  be  thus 
distributed. 

Mcguiu  says  that  hi.-*  species  were  G.  sphiipes  and  G.  cunor, 
which  latter  is,  as  before  stateil,  presumably  the  same  as  G.  domeS' 
ticus  ;  but  he  docs  not  distinguish  between  the  lite-histories  of  the 
two,  nor  identify  any  particular  observations  with  either  species. 

I  do  not  iulend  here  lu  dit^cuss  the  vexed  question  of  whether 
the  liqueacation  of  the  organa  of  an  Acarus  during  ec-dysis  is 
*  Comptei  Seadui^  dii.  (1886)  pp.  1276-8. 
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complete,  involving  a  return  of  all  the  organs  to  an  cgg-like  state, 
or  whether  it  is  only  ]  artial :  the  former  has  long  been  M^gnin's 

view,  and  bo  cites  Claparede  as  confirming  it ;  but  on  rererenee 
to  the  Swiss  autlior's  writings  this  does  not  seem  to  be  by  any 
meanscertain.  Dr.  Nalepa,  ^^  bo  has  lately  in  ventilated  tbesubjoi-t 
with  regard  to  the  Tyroglyphidie,  is  strongly  of  opinion  that  it  is 
only  partial*.  T  was  formerly  inclined  to  tliink,  cliit-fly  on 
l^legnin's  authority,  that  it  was  complete ;  but  more  lately,  having 
paid  some  personal  attention  to  tbe  subject,  1  ha?e  come  to  a 
conclusion  with  regard  to  the  Oribatidae  t  more  in  accordance  with 
Dr.  Nalepa's  views.  It  is  clear  that  M^gnin  has  been  observing 
a  process  either  identical  with  or  very  similar  to  what  I  have  seen 
in  Q.  flomtsiticmt  but  that  not  having  found  the  more  fully  de- 
veloped JJypopu*  in  O.  sptnipeg  he  has  naturally  not  recognized 
that  what  he  found  was  really  a  rudimentary  Jlypopus — the  dif- 
ference of  tlio  splierical  form  of  the  inert  mass  found  by  him  in 
his  cysts  from  the  more  HypopvsAWe  form  of  the  corresponding 
mass  I'ound  bv  me  in  G .  domes/icuft  niav  possiblv  bo  accounted 
for  by  bis  Hpccitncns  having  been  examined  nioro  uliortlv  after 
the  change  commenced  than  mine  were,  or  hy  his  observations 
having  been  made  on  G.  cursor,  imd  that  Hjiecien  not  beinc^  really 
identical  with  G.  domesdnts,  althongh  r^tnrh  ?  cmbling  it,  but 
having  the  Hypopial  Mnfic  even  more  rudimcntarv. 

It  is  qnif  o  possible  that  Megnin's  idea  that  the  inert  nymph 
when  containing  the  Hypopial  form,  or,  as  he  calls  it,  the  cyst, 
would  be  blown  about  by  the  wind  may  be  correct :  1  do  not  see 
that  it  wonld  be  more  liable  to  be  so  hlowi!  about  dnring  this 
than  during  anv  '>ther  ecdypis,  except  m  ><i  far  as  thin  may  last 
longer;  but  undoubtedly  the  ereat nri'  w ithm,  protected  by  its 
Hypo[)ial  skin,  would  bear  more  exposure  and  rough  treatment 
tbau  the  Acari  w^mld  during  other  eciiyses.  It  will  probably, 
however,  be  gathered  from  the  foregoing  })agcs  that  I  cannot 
agree  with  M«'gnin  that  the  change  to  the  Hypopial,  or  as  he 
calls  it  encvHted.  condition  isprodui-ed  by  dcHiccation  or  unfavour- 
able surroundnigs.  T  have  not  conducted  a  series  of  expericnents 
expressly  designed  to  determine  this  exact  point,  as  1  did  with 
the  Tyroffhjphi ;  but  my  material  was  not  kept  in  any  desiccated 
or  unfavourable  condition ;  on  the  contrary  it  was  naturally  kept 

*  ^'Die  Aiiatomi«  der  I^roglTphen,**  SiUningaib.  k.  Aksd.  Wien,  i.  Ablb. 

Juli-TTcft,  1885.  p.  151. 

t  "Briiiah  Oribatidip,''  Knj  Society.  toU  ii.  (London,  1888),  p.  604. 
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under  the  most  faroiiiable  conditions  I  could  devise,  aod  the 
Qlffe^hagi  throve  admir&b)j ;  but  the  cases  contaimog  M^g- 
iiin*s  cysts  were  fomed  rapidly  and  namerouslj  in  it;  from 
whieh,  and  from  the  general  experience  acquired  during  the 
somewhat  lengtbj  ohserratioas  above  described,  I  feel  assured 
that  with  the  Qhfciphagi^  where  the  Hjpopial  stage  is  more  or 
less  rudimentary,  as  with  the  Tt/r<^ljfphi^  where  it  is  an  active 
and  functional  one,  the  change  to  this  stage  is  normal,  although 
not  existing  in  the  ]i£e-history  of  every  individual,  and  is  not 
induced  by  desiccation  or  other  unfavourable  conditions ;  but,  on 
the  contrary,  proceeds  best  and  most  rapidly  when  all  conditions 
are  favourable.  I  do  not  deny  that  a  creature  may  remain  longer 
in  the  Hypopial  condition  after  it  has  been  formed  when  the 
surroundings  are  more  suitable  to  that  stage  than  to  the  ordi* 
nary  nymphal  state,  thau  it  will  when  the  converse  is  the  case ; 
I  think  this  not  improbable,  although  I  have  not  seen  any 
evidenee  to  prove  that  such  is  the  fact* 

Conclusions. 

The  results  of  the  investigations  dtitailed  above  may  be  sum- 
marized as  follows : — 

1.  There  18  a  Hypopial  stage  in  the  life-history  of  QljfcipkaguM 

just  as  there  is  in  that  c-f  Ti/rorjh!j)hus. 

2.  That  this  Ilypopiul  stage  is  lar  less  developed  in  Glyciphagus 
thau  iu  Tyroglifphutt  and  is  not,  so  far  as  is  known  at  present,  an 
active  stage. 

3.  That  we  do  not  at  present  know  whether  it  occurs  in  all 
species,  but  it  certainly  does  not  occur  in  the  lite  of  every  indi- 
vidual of  a  species. 

•i.  That  the  stage  is  not  the  result  of  desiccation  or  other 
uufavourable  circumstances,  but  occura  as  ofteu  under  favourable 
conditions. 

6.  That  the  stage,  iu  the  species  investigated,  occnpieR  the  period 
between  the  penultimate  ecdysis  aud  that  immediately  previous. 

6.  That  in  G.  spinipes  the  //i/popus  ia  fully  formed  and  capable 
of  moving  its  legs,  but  not  of  wiilkiag  or  other  active  movement; 
that  it  never  bec  omes  hard,  or  of  the  dark  colour  of  the  ordinary 
chitin  of  active  Ifi/popi.  That,  a^  a  rnh*,  it  does  not  even  leave 
the  «kni  of  the  young  nympii  in  wliich  it  is  forni(»(l ;  but  that 
the  more  adult  uympii  i»  formed  within  the  JiyjfO£us,  aud  emerges 
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from  it,  while  the  Hypoput  is  still  within  the  young  n^mplisl 
ekin ;  so  that  the  Mypopus  is  not  ever  seen,  except  that,  in  a 
few  instances,  it  may  crawl  just  outside  the  young  nympbal  skin 
when  the  more  advanced  nymph  is  likely  soon  to  emeige. 

7.  That  ill  O.  domesticus  the  Hypopial  stage  is  even  more  rudi- 
mentary ;  what  represents  the  Hypopus  retaining  only  the  general 
form  of  that  creature,  but  being  without  legs  or  other  external 
organs,  and  that  it  never  onerges  from  the  joung  nymphal  skin. 

8.  That  in  both  species  the  young  nymphal  skin  within  which 
the  Sjfpoput  is  developed  thickens  and  forms  a  "  case  "  different 
in  appearance  firom  the  skin  during  ordinary  ecdysis. 


EXPLAN  ATION  OF  PLATE  XVL 

Fig.  1.  Glyciphaym  demuticw.  adult  female,  nnderride;  X  95. 

2.  Pitta  ,  "cnee"  containing  the  inert  msM  (veiy  nidimMitMy  fijpqiial 

condition);  X  IT'O. 
8L  Ditto:  a  portion  of  the  cuticle  of  the  "case,"  to  show  the  Termifonn 
markings;  X  200. 

4.  Ditto :  poeterior  end  of  ''ease*  fttmi  which  ttie  njm^  in  its  last  stags 
has  emerged ;  side  view,  to  show  the  mode  of  opening. 

6.  Ditto  :  fourth  left  tarsus  of  adult  female  from  abore  ;  X  200.  At  the 
side  is  a  line  ahowing  the  extreme  width  of  the  ahdomen;  isme> 

ampliiicatton. 

6.  Ditto :  claw  and  carunde  from  below,  drawn  from  the  living  foot  when 

pnaaed  1^  the  ereature  against  glass ;  X  600. 

7.  Ditto:  bum  oopulatnx;  x  aoa 

8.  Glyciphagus  spinipca :  "case"  containing  the  Ht/pcpu»i  X  IfiO. 

9.  Ditto:  If/jp<'pn.<  flissecfed  out  of  tho  "f-nse";  X  IWV 

10.  Ditto:  a  portion  of  the  cuticle  of  tUt»  "case,"  to  show  the  reticulated 
markings;  x  200. 

1 L  Ditto :  posterior  end  of  "ease**  from  which  the  nymph  in  its  Issfc  stsgs 
has  emerged ;  seen  Erom  above,  to  shoir  the  mode  of  opening. 

12.  Ditto :  fourth  left  tiirsus  of  adult  ftmale  from  above ;  X  200.   At  the 
side     a  line  showing  the  eztmns  width  of  the  sbdomsn;  asms 

amplilication. 

18i  Ditto:  part  of  the  third  left  le^  ui  adult  leiuale  Iroui  Ibe  outer  nde; 
X26a 

14.  Ditto :  hair  from  the  sseond  joint  of  the  same  l«g;  x  500. 
16.  Ditto:  bursa  eopulatris. 
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Studies  of  the  Maerocbi'res,  Morpbological  and  otherwise,  with 
the  view  of  indicating  their  BeLstionshipa  and  defining 
their  sereral  Positions  in  the  System.  Bjr  B.  W.  SnimLDT, 
M.I).,  O.M.Z.S.^  Captain,  Medical  Corps,  U.S.  Amy. 
(Communicated  by  W.  E.  Fi.nKKB»  F.B.S.,  F.LjS.) 

[Bead  19Ui  January,  188d.] 
(Plasis  ZVIL-ZXIV.) 

It  may  be  remembered  by  those  who  are  interested  in  the 
structure  and  classification  of  birds  that  I  published,  in  the 
*  Proceedings'  of  the  Zoological  Society  for  1885  (pp.  88&-915), 
a  memoir  entitled  A  Contribution  to  the  Comparative  Osteology 
of  the  TroekiUdm^  Ce^rimulgidm^  and  ChfyteUdcs"  That  memoir 
professed  to  be  but  little  more  than  a  mere  iotroduction  to 
a  subject  which  I  will  here  enter  upon  more  fully,  although  the 
opinions  there  sot  forth  are,  in  the  main,  substantially  those  that 
I  still  hold,  at  least  in  the  case  of  the  Troekilidm  and  Capr^ 
mulffida.  Since  the  date  of  that  paper,  however,  I  have  never 
ceased  in  my  endeavour  to  gather  together  the  necessary  material 
for  this,  my  second  contribution  on  the  subject ;  and,  as  will  be 
seen  by  the  list  of  speeimenB  in  the  subjoined  Table,  these  efforts 
have  met  with  a  very  fair  measure  of  success. 

In  the  conclusions  at  the  close  of  my  former  paper  I  contended 
that  all  the  existing  Caprimulgine  birds  of  the  world's  avifauna 
should  be  grouped  in  one  order,  the  Cafbimitloi.  In  this 
group,  no  doubt,  would  &11  NyeHhiut  and  Steatomitt  and  very 
probably  JPodargus  and  PsoZtfrvs.  Further,  I  proposed  that  the 
Humming-birds  should  constitute  another  order,  to  he  known  as 
the  Tboohili.  I  made  no  final  determinations  in  regard  to  the 
Swifts,  beyond  that  they  should  be  separated  from  the  Troohili ; 
but  these  birds  wiQ  be  carefully  studied  in  the  present  memoir, 
and  my  opinions  in  regard  to  them  stated  in  the  condnsions 
which  dose  it. 

Finally,  I  had  something  to  say  about  certain  apparent  resem- 
blances between  the  bones  in  the  roof  of  the  mouth  of  a  Trogon 
and  the  corresponding  structures  in  a  Humming-bird.  But  my 
remarks  were  only  drawn  from  a  paper  by  \f,  A.  Forbes  published 
in  the  *  Proceedings '  o£  the  Zoological  Society  three  or  four  yean 
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previoiu  to  mj  quoting  them*,  luid  at  the  time  I  liad  not. 
had  an  opportunity  of  perionally  examining  the  skeleton  of  a 
Trogon.  In  the  present  paper,  however,  the  case  will,  in  this 
respect,  be  different ;  for,  thanks  to  the  kindness  of  Br.  P.  L. 
Selater,  I  have  been  enabled  to  study  in  this  connection  the 
skeletons  of  two  different  species  of  Th>gon,  which  he  has 
obligingly  lent  me  for  the  purpose.  For  other  material  I  am 
under  obligations  to  a  number  of  friends,  to  whom  I  here  desire 
to  express  my  sincere  thanks ;  and  I  belieTc  it  will  be  found 
that  in  the  proper  column  of  the  TMe  below  I  make  due 
acknowledgments,  by  entering  the  names  of  the  scTeral  donors 
opposite  the  specimens  they  have  been  so  good  as  to  send  me. 
Indeed,  had  it  not  been  for  their  kind  and  ready  assistance,  it 
would  have  been  impossible  for  me  to  have  completed  the  pre- 
sent work.  Such  material  as  I  have  been  enabled  to  coUeet 
myself  is  also  set  forth  in  the  Table  in  question.  My  thanks 
are  further  due  to  the  Editors  of  *  The  Auk  *  and  of  *  Forest 
and  Stream,*  for  kindly  inserting  for  me  requests  for  specimens 
of  birds  in  alcohol  to  be  used  in  the  present  connection. 

Glancing  orer  this  list  of  material,  it  will  be  observed  that,  so 
fiir  as  the  ordinary  forms  of  the  American  Caprimulgine  birds 
are  concerned,  it  admits  of  giving  a  full  account  of  their  structure. 
The  skeleton  in  these  also  may  be  conveniently  compared  with 
the  skeleton  in  the  two  species  of  Trogons  likewise  represented ; 
and  these  latter  with  other  types  presented  in  the  Table,  as  well 
as  with  such  a  skeleton  as  is  presented  in  Geoeoeeyx  eali' 
fimiamu,  which  I  have  elsewhere  studied  (Joum.  Anat.  and 
Phys.  Lend.  vol.  xx.  1886,  pp.  24^266)  and  published  an 
account  of  its  characters. 

Similarly,  we  find  the  North-American  CirpsEU  very  well 
represented,  the  only  important  form  not  found  among  my  mate- 
rial being  CypteUndet  niyer,  and  all  my  efforts  to  secore  specimens 
in  alcohol  of  this  interesting  Swift  have  utterly  failed  t>  In  my 
first  contribution  to  the  anatomy  of  these  birds  (P.  Z.  8.  1885, 
p.  886),  I  advanced  the  opinion  that  they  were  but  profoundly 
modified  Swallows,  and  should  not  be  grouped  with  the  Troehili 
in  our  classification  of  birds.   We  now  have  the  opportunity 

*  ForiNfl,  W.  A,  **Note  on  the  Strnoture  of  the  Palate  in  the  Trogous 
{Tngimidmy  F.Z.a  1881,  p.  896. 

t  I  hare  tilioe  rooeired  alcoholic  siMetiiieus  of  this  form  from  my  Mend 
£xot  A.  HewtOD,  FJLS.,  who  Idndlj  praoorcd  Uimd  from  Jamsks  for  nw. 
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of  asccrtainiiif;  how  this  opinion  will  stand  the  tout  of  more 
exteu^iivc  I'csuarche.s  int*)  their  structure,  with  the  aid  of  ft  far 
better  supply  oi  muter lal  l1iu.ii  1  was  enabled  to  haadle  upon 
the  first  occasion. 

The  Tahlo  also  pre^cnits  a  very  tiue  collection  of  akdetoiia 
and  gpecinions  in  alcohol  of  the  Trochili ;  and  the  etrncture  of 
these,  as  1  say,  will  in  the  following  pagea  be  thoroughly  com- 
pared with  the  correspoiitliiig  structures  to  be  found  in  the  Swifts. 

It  is  further  my  intention  to  compare  the  Swifts  thoroughly 
with  the  Swallows  ;  and  to  this  cud  I  find  that  I  hare  examples 
of  every  genus  of  the  latti  r  birds,  as  they  are  represented  in  the 
North-Americau  ur,  rather,  United  States  avifauna.  Up  to  the 
present  time  my  efforts  to  secure  specimens  in  alcohol  of  such 
a  form  as  Hemiprogne  zonaris  have  not  succeeded;  but  Mx»  O.B« 
Cory  has  kindly  written  for  me  to  some  collectors  in  the  West 
Indies,  and  I  have  taken  the  liberty  to  apply  for  some  of  these 
birds  to  the  governmental  authorities  in  Jamaica.  Suf&eient 
time  has  scarcely  elapsed  for  me  to  have  received  replies,  but  I 
am  under  the  impression  that  when  this  type  comes  to  be  com* 
pared  with  more  typical  Swifts,  some  light  will  be  thrown  upon 
the  present  subject. , 

Finally,  it  is  my  intention  in  this  memoir  to  review  some  of 
the  structural  and  other  characteristicaof  the  Fatter e»\  not  that 
the  majority  of  the  ordinary  ones  are  not  already  known  to  us, 
but  rather  to  have  them  arranged  systematically  at  hand,  for 
comparison  in  the  present  connection.  I  have  chosen  for  this 
purpose  a  specimen  of  Ampelit  gamdm,  being  influenced  in  my 
choice  more  particularly  by  the  fact  that,  although  it  happens 
to  be  Passerine,  it  is  not  strictly  and  typically  so :  moreover, 
some  ornithologists  apparently  recognize  in  it  oertatn  Swallow* 
like  characters,  more  especially  those  which  have  a  certain  resem- 
blance to  such  a  bird  as  Pr0yft«<ii5M,  which  it  appears  to  approach 
in  the  form  of  the  bill.  Others,  and  much  earlier  authorities,  have 
entertained  the  notion  that  the  Waxwings  belong  rather  to  the 
Clamatores,  being  probably  related  to  the  2yr0iifitd«9,  and  should 
be  placed  near  them.  So  that,  on  the  whole,  I  trust  tbat^  in  addi- 
tion to  meeting  other  ends  in  view,  a  glance  at  the  structure  of 
this  strictly  American  representative  of  the  Ampelinm  will  not 
come  amiss. 

The  oirder  in  which  I  propose  to  present  the  material  to  be 
examined  will  be: — ^first,  a  sketch  of  the  morphology  of 
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Ampeli$  etdrorum  ;  secondly,  a  study  of  tlic  osteology  of  Trogon 
mesiecmuB  and  T.  puella ;  thirdly,  an  examination  of  the  struC' 
tnre  of  a  number  of  the  rAPKiMiJi.oi ;  fourtlily,  an  investigation 
of  the  anatomy  of  the  Nortli -American  Hirundiiud€e\  fifthly, 
nimilar  inquiries  into  the  morphology  of  certain  C^^ytseli  and 
TsocniLT,  including  cxtennvc  compariBODS  with  the  facta  brought 
out  in  the  first  sections  of  the  paper :  and,  lastly,  a  section 
doToted  to  my  final  Comparisons  and  CondusionB. 

The  MoBPEOiooT  or  Ampelis  cncDBOBVir. 

From  an  external  examination  of  the  Bubjoct,  we  find  that  the 
following  characters  are  presented  : — 

1.  The  soft  feathers  on  the  top  of  the  head  unite  to  form  a 
conspicuous  crest. 

2.  The  bill  is  broad  at  its  base,  rather  short,  and  vertically 
compressed;  while  both  mandibles  show  a  distinct  notch  at  the 
sides  near  the  apices. 

3.  The  cleft  of  the  gape  extends  nearly  as  far  back  as  the 
anterior  arc  of  the  eyelids. 

4.  The  nostrils  are  subelliptical  and  scaled. 

5.  The  wings  are  ample,  poiuted  by  the  3rd  primary  of  the  10 
composing  one  of  them,  the  Ist  primary  beniLr  riidiraenlary, 

6.  Peculiar  wax-like  prolongations  of  the  shaft  are  found  in 
certain  of  the  wing-feathers,  and  in  »ome  individuals  in  the 
tail- font  liers. 

7.  Tail  very  slightly  rounded,  and  composed  of  12  reetrices. 

8.  Lateral  plates  of  tarsus  subdivided,  with  the  anterior  portion 
of  this  envelope  composed  of  fix  distinct  scutesi. 

9.  Feet  moderately  strong,  and  characterized  by  having  the 
basal  phalanges  of  middle  and  outer  toes  more  or  less  united. 

10.  In  form,  the  body  is  somewhat  robust  and  fulUchested. 
To  this  we  may  add  that  the  Cedar-bird  builds  its  nest  upon 

trees,  and  lays  spotted  eggs,  and  that  the  young  have  a  different 
coloration  of  plumage  from  their  parents,  which,  in  this  respect, 
are  alike. 

On  plucking  the  specimen  the  following  additional  characters 
are  revealed : — 

11.  The  pterylosis  agrees  almost  exactly  in  pattern  with  the 
pteryloses  of  the  majority  of  Passerine  birds.  A.  cedrorum  has, 
however,  a  lateral  and  narrow  tract  running  longitudinally  down 
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each  side  of  (he  neck ;  these  connect  the  hiunenl  tiacts  with 
the  feathering  of  the  head. 

Otherwise  both  the  dorsal  and  ventml  tracts  of  the  Oedar- 
bird  agree  ?ery  well  with  the  details  of  this  important  character 
as  seen  in  such  a  Fasserioe  form,  e.  as  MotaeiUa  alba.  This 
hct  may  he  better  appreciated  by  comparing  my  drawings  of 
the  former  (PL  XY IL  fig.  1  a  i&  b)  with  Nitssch's  figures  of  the 
pterylosis  of  the  btter*. 

12.  The  oil-gland  is  found  to  be  nude,  and  this  gland  has  a 
form  such  as  is  assumed  among  the  great  majority  of  the 
Pauere9, 

Upon  lemoTing  the  integument,  one  of  the  most  convenient 
anatomical  points  to  be  first  examined  is  the  method  of  insertion 
.  of  the  muscles  of  the  patagium.  In  the  case  of  a  small  bird  such 
as  we  haTo  in  AmpelUf  our  present  subject,  I  find  an  easy  way  to 
do  this  is  to  seise  the  elbow  of  the  plucked  pectoral  limb  with 
the  thumb  and  index  finger  of  the  left  hand,  in  such  a  manner 
that  the  palmar  surface  of  the  index  finger  is  applied  to  the 
under  surface  of  the  patagium,  and  keeps  it  on  the  stretch.  The 
thumb  is  opposed  to  this,  and  firmly  holds  the  elbow-joint,  and 
no  more.  We  now  make  an  incision,  with  the  scalpel  in  our 
right  hand,  through  the  skin,  down  the  line  of  the  triceps  muscle, 
and  another  at  right  angles  to  it,  along  the  line  of  the  ulna: 
then  carefully  dissectiDg  back  the  triangular  flap  of  integument 
thus  outlined,  the  parts  to  be  examined  come  nicely  into 
new. 

18.  In  Jmpelis  the  insertion  of  the  tensor  pata^H  longttt  and 
brem  are  typically  Passerine  in  character,  as  may  be  seen  in  the 
drawing  here  presented  of  these  parts,  which  I  made  directly  from 
my  dissection  (PI.  XYII.  fig.  2X  snd  from  Prof.  Garrod*s  excellent 
description,  in  his  memoir  upon  the  anatomy  of  the  groupt,  of  this 
method  of  insertion,  as  we  find  it  in  nearly  all  Passeres. 

In  A.  eedromm,  however,  we  find  another  patagial  muscle 
present  in  all  Passeres  which  I  hare  examined,  which  else- 
where I  have  named  the  dermo^tefuor  pata^  marking  it  dt,p,  in 

*  Nitsschle  'Pterylography :'  translated  from  the  German  by  W.  5?.  Dallas, 
and  edited  by  F.  L.  Sdatar,  for  the  Baj  Sooietj.   London,  1867:  Xaf.  iii. 

figs.  1  &  2. 

f  Garruil,  A.  U.,  ''On  aoma  Auulumicul  Cbnruclers  whii-h  bear  upou  tbo 

M^or  DiTuioiui  of  the  Fiweriiie  Bud^**  P.Z.8.  167G,  pp.  506-519  (read 
JuiiA  001,1876). 
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Fl.  XVII.  jig.  2  of  the  prosent  memoir.  This  miude  triMe  from 
the  inner  surface  of  tbe  skin  at  the  lower  port  of  tiie  neck, 
its  fibres  converging  as  tiiej  pass  towards  tiie  shoulder  to 
teiminate  in  a  srasU  and  delicate  tendon,  which  aooompanies  the 
tendon  of  tbe  tenwr  paiagu  hmgut  in  the  free  marginal  fold 
of  the  patagiam,  and  merges  with  it  about  halfway  between  the 
humerus  and  carpus.  When  I  come  to  discuss  this  muscle  in 
the  Mirundinida  I  will  enter  more  fully  upon  it,  its  relations, 
snd  the  birds  wherein  I  have  thus  far  detected  its  presence. 

14.  The  musculature  of  the  lower  larynx  of  Ampelit  cedrorum 
is  of  a  very  perfect  Acromyodian  type;  I  distinctly  make  out 
five  pairs  of  intriDsic  muscles  inserted,  as  usual  in  Pasaeres,  into 
the  ends  of  the  three  upper  bronchial  semi-rings ;  and,  in  addition 
to  these,  there  is  a  well-developed  pair  of  sterno-tradieales. 

These  lower  laiyiigeal  muscles  are  here  not  only  firm  and 
fleshy,  but  easily  individuslised^-^a  feat  best  accomplished  with 
a  pair  of  dissecting-needles,  under  the  2-inch  objectiye  of  a  good 
microscope. 

Both  in  structure  and  position,  then,  the  syrinx  fj^AmpdU  is 
of  a  typical  Passerine  type. 

15.  Turning  next  to  the  ^m/otoI  mutMeUt^  1  find  all  three — the 
peetoralie  mejor^  the  p,  teemdutt  <uid  p*  terHu9 — to  be  present 
snd  fully  developed.  They  also  bare  their  usual  origins  and 
insertions. 

16.  In  examining  the  muscles  of  tbe  thigh,  with  their  vessels 
and  nerves,  I  find  that  the  ambiens  and  accessory  femoro-caudal 
are  both  absent,  while  the  femoro-caudal,  the  semimembranosus, 
the  semitendinosus,  and  accessory  semitendinosus  are  all  present. 
The  msio  artery  is  the  sciatic ;  the  main  nerve  the  sciatic  nerve; 
and  the  main  vein  the  femoral. 

In  all  of  these  particulars  Ampelit  cedrortm  agrees  with  the 
highest  types  of  Passerine  birds. 

17.  At  tbe  lower  third  and  at  the  back  of  the  tarso-metatarsus 
I  find  in  both  feet  that  the  tendons  of  the  fiesfor  longut  kaUueit 
and  i^fiesar  prqfiindue  digiiorum,axe  not  connected  by  a  fibrous 
vinculum.   This  is  also  another  Passerine  character. 

18.  In  examining  tbe  heart  and  great  vessels,  I  find  but  one 
carotid  artery-^the  left  one — ^passing  up  in  front  of  the  vertebrs 
in  the  neck. 

19.  I  find  tbe  nostrils  in  Ampelit  but  very  feebly  partitioned 
from  each  other  by  a  median  membro-cartilaginous  septum. 
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20.  -The  aUmentaiy  canal  agrees  in  general  with  tiie  PMserine 
birds,  and  a  small  pair  of  emeo  coU  aire  present. 

Th0  SkMom  ^AmpeKs. 

To  any  one  who  baa  eiamined  series  of  akeletonB  of  Fteserine 
birds,  it  is  a  well-known  tact  that,  as  we  pass  from  one  specific 
form  to  another,  from  the  higher  to  the  lower  types  of  oirga- 
nisation,  or  vice  wrwA^  we  are  impressed  with  the  very  few  and 
iuconspicnouB  structural  modifications  that  we  encounter ;  as  we 
serially  investigate  the  allied  specieB  of  a  group  or  groups,  the 
shading  of  nearly  all  of  the  morphological  characters  of  one 
species  into  those  of  another,  and  of  the  latter  into  the  next 
nearest  related  form,  is,  as  a  rule,  extremely  gradoal,  and  almost 
beyond  the  power  of  the  pen  to  adequately  describe.  Yet,  if  we 
choose  birds  from  the  extremes  of  the  Passerine  order,  yery 
excellent  taxonomic  characters  are  met  with,  and  if  closely 
studied  often  point  to  affinities  otherwise  obscure  or  Tory 
puszlbg. 

As  shown  in  many  of  the  characters  of  its  skeleton,  AmpeK$ 
eedronm  seems  to  hold  a  sort  of  middle  position  here;  and  I 
think  we  shall  find  that»  in  some  particulars,  it  is  not  to  be  distiu- 
guiehed  from  the  highest  types  of  the  Osdnes,  while  in  others  it 
possesses  marked  affinities  witit  the  damatorial  plan  of  skeletal 
stractnre. 

21.  qftke  SkuU  (PI.  XVILfigs.  4  A  6).— We  find  the  superior 
osseous  mandible  of  AmpeUi  to  be  somewhat  flattened  or  com- 
pressed from  abore  downwards ;  the  narial  apertures  are  large 
and  subelliptical  in  outline.  This  part  of  the  skull  is  broad 
at  its  base,  tapering  rather  gradually  to  its  apex ;  while  abore,  its 
naso-frontal  regions  gradually  merge  into  each  other,  there  being 
no  well-defined  transverse  line  dividing  them.  The  median 
rhinal  partition,  or  nasal  septum,  is  wholly  in  cartilage  in  this 
bird  (PI.  XTII.  fig.  4)— a  character  wherein  it  agrees  with  such 
forms  tm^Meaperoeiekht  (H.  XVII.  fig.  6),  MerulOj  and  probably 
all  the  higher  Thmshes,  as  well  as  with  such  a  type  as  Otoeoru^, 
On  the  other  band,  a  very  well^ideveloped  nasal  septum  is  to  be 
found  in  the  skulls  of  the  American  Tjfrantddm^  as,  for  example, 
in  such  a  Flycatcher  as  ^ISfratmut  varttcaUt  (PI.  XVII.  fig.  9).  So 

*  Shufeldt«  R.  W.,  "Osteology  of  Eremophita  aljpestrig  lOtocoris  ai^rstru 
amuMky  Twelfth  Anirasl  Report  VJB.  Ctool.  and  0«og.  Suit,  of  tlie  T^Mritoriesb 
1882»p.65%|iLiT.%22. 
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far  as  this  character  goes,  theu,  Ampelia  agrees,  as  it  does  in  so 
many  other  particulars  already  defined  aboTe,  with  the  OsoineB 
rather  than  with  the  Clamatores. 

We  also  notice  that  upon  the  underside  of  the  superior  osseous 
mandible  In  the  Tyrant  Flycatchers  the  greater  portion  of  that 
^pace  which  ocean  between  the  anterior  liinb8  of  the  palatines  is 
filled  in  by  a  coutinuous  plate  of  bone,  which  JoiuH  tliem,  while 
in  Ampelis  (PI.  XVII.  fig.  0)  this  space  is  open,  as  we  likewiae  find 
it  in  most  (or  perhaps  all)  Oscines.  In  the  Tyrants  the  osseous 
nasal  septum  unites  with  this  bony  inter^palatine  plate  above  and 
along  its  median  longitudinal  line. 

There  is  but  little  to  detain  ua  upon  the  superior  aspect  of  the 
skull ;  all  the  three  specimeus  shown  in  PI.  XVXL  figs.  3-5  are 
rather  broad  in  this  re^noii,  between  the  orbital  margins,  while  a 
moderately  well-marked  median  furrow  is  to  be  seen,  which  is 
best  exemplified  in  the  Thru^l),  and  least  so  m  the  Tyrant  Fly- 
catcher. All  the  higher  Thrushes  have  the  facio-cranial  line 
fairly  well  defined  on  this  aspect.  I  have  already  remarked  that 
it  is  barely  traceable  in  Ampelis. 

ITpon  the  lateral  view  of  the  skull  of  this  Chatterer  (PI.  XYII. 
fig.  4)  tbere  are  two  or  three  points  presented  of  more 
or  less  interest.  The  "  pars  plana,"  or  antorbital  plate,  is  found 
to  be  ample,  and  completely  divides  the  orbit  from  tlie  rhinal 
chamber.  In  front  of  this,  on  either  side,  is  to  be  found 
a j^ertf/y  articulated  little  ossicle  which  I  take  to  represent  the 
lacrimal.  It  shows  a  constriction  at  its  middle,  giving  rise  to 
enlarged  superior  and  inferior  extremities.  The  superior  end 
IB  wedged  in  between  the  antorbital  plate  and  the  postero- 
superior  edge  of  the  corresponding  nasal.  Below,  its  inferior 
dilatation  rests  upon  the  maxillary  bar.  Behind,  it  is  applied 
against  the  anterior  surface  of  the  pars  plana,  while  in  front  it 
is  only  in  contact  with  the  nasal  superiorly,  as  already  described. 
I  find  this  bone  present  in  all  of  the  North-American  TyrannidcB^ 
in  the  true  Corvida,  in  the  genus  SturnsUa^  but  absent  in  the 
IcferiJa^  in  the  true  Thinishes  (MeridOf  Hetperodckla^  PI.  XVII. 
fig.  6),  in  Ofocorisy  and  others.  I  am  not  prepared,  as  yet,  to 
say  of  what  value  it  will  eventually  prove  to  be  as  a  taxonomic 
character ;  but  in  the  present  instance  it  is  just  as  well  to  note 
that  this  free  lacrymal  bono  is  found  in  Ampelu  and  the 
Clamatores  {Tj/rannid«e),  and  not  in  the  true  Thrushes. 
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The  interorbital  Beptum,  in  the  specimen  of  Ampeiii  before 
me,  is  entire,  althougli  eneroacliecl  upon  above  and  bebind  hj 
the  great  deficiency  or  vacuity  in  that  part  of  tbe  brain-^sase  from 
wbicb  tbe  first  pair  of  nerves  make  their  ezit.  The  foramen  for 
the  ezit  of  the  second  pair  ia  no  larger  here  than  the  sise  of  the 
nerve  demands.  In  Seipwo^tMa  both  of  these  foramina  are 
considerably  larger  than  is  required  for  the  passage  of  the 
serves,  while  in  addition  a  vacuity  occurs  in  the  interorbital 
septum  of  the  Thrush. 

Among  the  higher  typos  of  Thrushes,  as  in  the  one  just  re- 
ferred to;  the  bony  entrance  to  the  ear  looks  direetlyfirwardt, 
while  in  the  Ti/ra»nida  this  aperture  looks  downwards,  forwards, 
and  outwards ;  in  the  case  of  AmpelU  it  is  more  as  we  find  it  in 
Mnperoeiehlaf  and  in  both  of  these  latter  forms  a  conspicuous 
shell-like  covering  of  bone  is  developed  fcom  behind  forwards, 
which  protects  this  important  orifice. 

In  all  the  true  Passerine  birds  that  I  have  examined  a  jiroif- 
raie  bone  has  a  weU«pronounced  orbital  process ;  two  facets 
upon  its  mandibular  foot,  tbe  outer  being  placed  transversely, 
the  inner  oblii^uely ;  while  the  long  diameter  of  its  mastoi<Ul 
head  is  also  transverse,  and  supports  two  articular  facets  in 
JmpeU$  and  the  Oseines,  which  fiusets  in  tbe  Ijfranniia  almost 
completely  merge  into  one. 

Turningnowto  the  under  viewof  the  skull  as  shown  in  PI.  XYII. 
fig.  6,  we  observe  that  the  anterior  extremities  of  the  palatines 
(j)L)  are  very  slider  and  wide  apart.  I  have  already  pointed 
out  how  the  space  between  them  beneath  the  superior  osseous 
mandible  is  filled  in  by  a  plate  of  bone  in  the  Ijfrannida.  The 
postero-czteroal  angles  of  the  palatines  in  Ampdii  are  rounded 
end  projectiogj  much  as  we  find  them  in  some  Swallows,  and 
not  very  unlike  the  form  they  assume  in  some  Swifts. 

In  this  Chatterer  the  hinder  portions  of  the  palatbes  are 
considerably  extended  laterally,  and  He  principally  in  the  hori- 
zontal plane ;  whereas  in  such  a  bird  as  MefperoMda  iAnej  are 
less  noticeable  for  this,  while  on  the  other  hand  their  internal  and 
external  **  hmmm  "  are  better  developed  in  this  Thrush. 

So  far  as  I  have  examined,  in  all  Passerine  birds  these  bones 
meet  for  nearly  the  entire  length  down  the  middle  line  to  the 
articulation  of  the  pterygoidal  heads,  and  only  diverge  slightly 
in  front  to  meet  the  backward-extending  forks  of  the  vomer. 
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The  masilh-palatinet  (PI.  XVII.  fig.  6,  nuep,)  m  markedl/ 
long  and  slender  iu  Ampelii,  and  meaiallj  separated  by  an  imuBual 
iutervaJ.  They  elightly  exaggerate,  however,  the  conditions 
in  which  we  commonly  find  tliem  among  the  Passeree  generally. 
This  remark  applies  also  to  tlie  vomer  (».)»  which,  too,  is  rather 
broad,  though  it  bears  out  its  Passerine  character  iu  being  ante- 
riorly truncate  with  somewhat  produced  lateral  tips  at  that 
eztreujity  to  meet  the  cartilaginous  wings  of  the  nasal  septum. 

Among  the  Tyrannid<3B^  the  palatine  heads  of  the  pterygoUt 
meet  each  other  beneath  the  rostrum  of  the  sphenoid;  these 
parts  are  sej^arated  by  quite  an  interval  in  AmpelU  (PL  XYII. 
lig.  G,  j)t.),  as  they  are  also,  though  to  a  less  extent,  iu  the 
Thrushes  (e.  g.,  JT.  ntpvia).  Here,  again,  the  Chatterer  agrees 
with  the  typical  Oacioiue  bird.  In  general  form  the  pterygoids  of 
Ampelis  agree  with  those  bones  aa  we  find  them  in  other  Passercs. 

In  view  of  the  fact  that  the  general  characters  of  the  skull  of 
a  Passerine  bird  are  well  known,  and  as  I  believe  that  I  have 
now  thoro uglily  directed  attention  to  the  most  important 
departures  therefrom,,  or  aimilarities  therewith,  in  the  fore- 
going paragraplis,  there  is  nothing  else  that  rcmaina  worthy  of 
special  record  iu  this  skull  of  Ampelitfand  the  notes  iLiis  far 
made  will  meet  all  requirements  of  reference  for  what  has  to 
follow. 

The  muniHble  of  Ampeh\s  is  but  feebly  developed  when  com- 
pared with  that  bone  as  we  find  it  in  others  of  this  great  group 
of  birds.  It  has  more  the  appearance  of  a  Swallow's  jaw  than 
that  of  either  a  Thrush  or  a  typical  Flycatcher.  In  general 
form,  however,  it  is  essentially  passerine,  having  an  outline  not 
very  unlike  the  mandible  of  Otocoris  alpesiris  (fig.  29  of  my 
memoir  upon  the  Osteology  of  that  Lark).  A  minute  ramal 
vacuity  is  present,  which  is  found  to  be  larger  in  the  Tgrttnnida^ 
and  of  a  still  greater  8ize  in  llesjyerocichla,  Aa  might  be  ex- 
pected, the  mandible  in  the  Flycatchers  is  a  much  stronger  and 
comparatively  heavier  bone  than  it  is  in  these  Osciiiino  types. 

22.  The  hyoid  arches  in  our  subject  are  likewise  typically 
Passerine  in  character,  having  their  several  elements  delicatelj 
constructed,  with  first  and  second  basibranchial  in  one  piece  $ 
with  a  cartilaginous  glosso-hyal,  and  with  comparatively  large 
and  free  cerato-hyals.   Lanim  is  a  bird  that  ahowa  very  well  the 
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Passerine  i)atteru  tor  tlic  hyoid  arches,  aiid  1  have  elsewhere 
figured  tliem  tor  that  form  *. 

The  srlerutaJ  pi  it  t  ex  of  the  eye  arc  compose  d  of  separate  little 
pieces  of  bone  in  all  of  tliese  birds  of  which  we  liave  been  speakinj^; 
but  in  old  specimeus  iu  Home  of  the  Ttfrnmiitla:  T  have  often 
noticed  their  tendency  to  auchylose  together,  uotablj  in  the 
genua  Sai/onn's. 

Pa88ore8  usually  hare  a  small  sesamoid  bone  at  the  an«^lo  of 
the  jaw.  I  have  failed  to  liiid  it  in  Ampelin,  but  w  ouUl  prefer 
examining  more  fpeelmen.s  before  positively  announcing  its 
ubsence.  It  seenm  to  be  invariably  present  where  indicated  iu 
all  of  the  iiighcr  Thrushes. 

28.  Of  the  remainder  of  the  Axial  SJcclctoi}. — It  will  be  pro- 
bably a  very  long  time  before  a  sullieient  number  of  the  vertebral 
columns  of  existing  birds  have  been  examined,  to  attcertain  witli 
certainty  whether  the  vertebrae  compoHing  them  are  constant 
for  tlie  Hcvernl  divisiotifl  and  for  the  sj)ei-ieH.  When  ihis  haa 
been  done,  and  tlie  exact  aver;iL»  s  ascertained,  the  result  will 
be  no  doubt  important  in  adtiii^liug  to  decide  doubtful  points 
in  claysihcation 

The  figures  recorded  in  the  subjoined  'J'able  have  in  every  ease 
only  Inch  set  down  after  cirefully  counting  the  segincnts  two 
or  three  times.  With  respect  to  the  number  of  vertebra'  in 
the  consolidated  Hacrum  of  the  pelvis,  they  are  here  couuted 
in  the  adult  bird,  and  consequently  must  be  taken  cum  (frano 
salts,  though  1  believe  tliom  to  be  quite  correct. 

I  am  inclined  to  think  at  present  that  the  iiuuiber  of  free 
coccygeal  vertebrs^  are  liable  to  vary  even  in  representativea 
of  the  same  species. 

This  Table,  of  course,  could  ensily  have  been  made  far  more 
extensive,  but  in  that  case  would  have  overstepped  the  object  at 
present  in  view.  I  trust,  however,  that  those  w  ho  at  any  time 
may  be  engaged  in  examining  the  structure  of  birds  will  record 
Huch  data  as  i  have  attempted  to  do  here,  and  only  after  the  most 
careful  counting.  To  do  this,  reliance  cau  be  placed  only  upon 
spirit  specimens,  or  recently  killed  birds,  where  there  has  been 
no  possibility  of  any  of  the  vertebrae  having  been  lost. 

*  Sluift  Idt,  R.  W.,  Osteology  of  Lanius  ludovicianvs  exc^itotida,^  Bull. 
U.S.  Qool.  and  Geog.  Surv.  ot  tlie  Territoriee,  vol.  tI.  pp.  3r»l-,%9,  pi.  mv, 
fig.  lUl.  Also  8uinc  })latc  (iiid  figure  in  the  author's  collected  meuoirs 
'  CoutribuUonii  to  Lhe  Aitatoiuy  of  BmLi.' 
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No.  of  ver- 

No.  of  ver- 

First free 

No.  of  Ter- 

ti'br®  in 

Spedfls. 

tebrae  before 

pair  of  ribs 

tebrae  in 

coccygeal 

Eeaebingthe 

occur  on 

aacnun  of 

division,  in- 

nonun. 

the 

peivifl. 

cluding: 

pygostjle. 

18 

12th. 

10 

9 

ib 

12Ui. 

12 

7 

19 

13th. 

10 

8 

18 

11 

7 

Of  this  kiad  of  data  1  think  the  greatest  reliance  is  to  be 
placed  in  the  number  of  free  vertebrse  in  the  cervical  +  tho 
dorsal  region,  m  shown  in  the  first  column,  far  more  tlian  that 
sliown  in  the  three  remaining  columns.  It'  we  take  immature 
birds,  however,  chosen  ju.st  at  that  point  in  their  development 
when  we  can  count  with  certainty  exactly  how  many  of  these 
Regments  will  enter  into  the  pelvic  sacrum,  and  exactly  how 
many  will  be  appropriated  by  the  pygo.style,  then  the  total  count 
of  all  tlie  vertebrffi  iu  the  column,  irreapective  of  its  dimions, 
will  be  of  value. 

24.  In  both  Ampclis  and  llesperodchla  Jive  pairs  of  dorsal  ribs 
possess  costal  rib.n  tiiat  meet  the  sternum,  and  each  of  these 
birds  have  a  pair  of  ribs  that  spring  from  the  first  sacral  ver- 
tebra, which  articulate  below  witli  a  pair  of  ''iloating"  costal 
rib?.  This  condition  also  obtains  in  uiy  specimen  of  Tyrannus 
vcrticaUs,  but  in  this  8i)ecies  tlierc  are  only  four  pairs  of 
costal  ribs  that  articulate  with  the  sternum  These  "  sacral 
ribs  "  are  without  epipleural  a])pendages,  though  the.sc  processes 
are  found  freely  arlicuiated  at  their  nsual  sites  upon  all  of  the 
true  vertebral  ribs  in  tlie  several  birds  just  alluded  to. 

25.  It  has  been  always  a  matter  of  some  surprise  to  me  that 
the />e/eJi«  of  a  bird  has  not  had  that  importance  attaelied  to  it 
among  skeletal  characters  which  has  been  so  universally  awarded 
to  the  sternum.  In  many  respects  its  form  in  some  s])ecies  is  far 
more  distinctive  of  the  bird  to  which  it  belongs  than  the  ster- 
num can  be,  and  is  consequently  more  reliable.  For  instance,  the 
sternum  of  Passerine  birds  vai'ies  but  very  little  throughout  the 
group,  and  in  many  cases  it  would  be  very  difficult  to  designate 
the  species  by  simply  cjLamiuiug  the  sternum  alone moreover  the 
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sternum  may  sometimes  assume  a  ditlerent  form  even  for  the 
same  species  *,  wbicb  I  have  never  ibund  to  be  the  case  io  the 
pelvis. 

In  PI.  XVIII.  fig.  7  is  represented  the  superior  or  dorsal 
view  (double  the  size  of  life)  of  the  pelvis  of  Ampclis  calrorum  ; 
it  shows  very  well  indeed  the  jL^oneral  form  and  charactera  of  this 
bone  as  it  occurt*  amoii^^  the  Passeres.  Considerable  interest 
attaches,  however,  to  an  examination  of  a  transition  tseries  of 
pelves  tlirough  the  l^isserine  group  of  Inrds  into  other  orders 
wherein  marked  difTerencf's  arc  to  bo  found. 

Now  in  sueh  a  bird  a»  liarporhynchu*  rnfus^  for  instance,  or 
an\-  of  its  genus,  the  pelvis,  when  viewed  from  above,  has  pretty 
much  the  sjamc  form  as  it  has  in  Ampelis ;  but  all  the  j)roeessc's 
are  more  prominent,  and  all  the  ridges  and  crests  more  con- 
spicuous and  defined.  Tliits  lends  to  the  bone  quite  a  striking 
appearance  iu  these  higher  Thrushes.  But  as  we  pass  through 
the  members  of  the  Osciniue  group  and  into  the  Clamatx)re8,  this 
bone,  although  it  retains  its  general  pattern,  gradually  loses 
this  peculiar  angularity,  and  gains  in  breadth  while  it  becomes 
comparatively  shorter  in  the  longitudinal  direction.  My  nu  umng 
will  be  made  clearer  when  we  come  to  ezamiuei  further  on,  the 
pelves  of  ill r  iSwallown  and  iSwiJ'is, 

As  to  the  characters  of  the  peivia  in  Ampelis,  we  are  to  note 
that,  anteriorly  on  itf^  dorsal  side,  the  inner  margins  of  the  ilia 
are  widely  separated  from  thecrinta  of  the  sacrum;  that  the  pre- 
and  post-acetabular  areas  ar(»  ai  iut  of  equal  dimensions,  that  the 
former  are  concave  outwaid.N,  wliile  the  reverse  condition  obtains 
with  the  latter  ;  that  the  "  sacrum  "  upon  this  view  is  roughly 
lozenge-shaped,  and  that  interapophysial  foramina  of  varying 
sizes  ma?  be  found  to  exist  in  it. 

Upon  the  lateral  aspect  it  is  to  be  observed,  that  nc^t  only  is 
the  acetabulum  (as  it  invariably  is  in  birds,  X  believe)  completely 
surrounded  by  bone,  but  the  ischiadic,  the  obturator,  and  the 
obturator  space  are  true  foramina,  or  at  kast  nro  entirely  en- 
circled by  bone.  In  Ti/rannus  vertical /'/>  the  i-^luuia  luiis  to 
meet  the  post-pubis  between  the  obturuior  iorameu  and  ubturator 

•  For  oxainploa  of  thia  eee  iny  remarks  upou  the  dinVront  forms  of  sternum 
in  the  Oathartidn,  Osteology  of  the  Catbartidic,  in  Contribiitiona  to  the 
AaaU  of  Birds,  from  U.S.  G«ol.  and  Geog.  Surrey,  18S2  (Hajdon's  12th 
AiiiMuil),pp.  Til,  TI2,  when  four  figs,  of  atflrnum  of  C.  aura  are  giren. 

UXV.  JOITBir. — ^BOOLOG-T,  TOL.  ZX.  25 
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space,  and  thus  couvert  these  openiugB  into  veritable  vacuities,  ab 
is  the  case  in  all  of  the  OacineB  tbat  I  have  alluded  to  elsewhere. 

Otocori*  agrees  in  this  respect  with  the  Oscines,  as  may  be 
seen  in  my  side-view  figure  of  its  pelvis  (Contrib.  Anat.  Birds, 
pi.  iv.  lig.  22). 

The  post-pubia  iu  Ampelit  extends  but  slightly  beyond  the 
hinder  extremity  of  the  ischium,  which  latter  meets  it  behind 
in  a  broad  foot-like  process.  These  pnrts  in  the  dried  skeleton 
are  very  i^t  to  curl  outwat-ils,  and  deceive  us  as  to  the  true 
shape  of  this  part  of  the  pelvis  during  life ;  so  that  it  is  only  in 
freeh  specimens  that  we  can  gain  a  correct  notion  of  this  bone 
in  most  Passeres. 

This  po.-*t-preparatory  defonnity  of  this  part  of  the  skelelon 
has  been  taken  into  consideration  in  figure  7,  and  duly  corrected. 

The  coccygeal  vertebra?  and  pytrostyle  in  Ampelis  require  no 
special  description,  for  they  agree  iu  aJi  essential  particulars  with 
the  parts  as  found  iinioiig  the  OscinfH  genernlly.  Thev  are  very 
wo]!  shown  iu  my  tigure  of  the  skeleton  of  O/ocoric,  alluded  to 
nbovc. 

In  Ty  ran  it  us  the  eoocygcai  vertrbra)  are  comparatively  very 
lar^'o  and  thiir  diapophynes  very  broad. 

20.  As  we  would  naturally  bo  lod  to  suHpoot,  tlio  simtum  of 
Ampelis  is,  of  cour.-o,  a  lliorou^lily  Passerine  one,  liaving  the 
eharaet eristic  biturcation  of  llie  manuln-iuni  ;  the  loftv  costal 
proeej^ses,  the  well-drveloped  and  deep  carina,  the  eordate- 
shaped  notch  on  eithci-  side  of  the  xiphoidal  extremity,  and  the 
Jive  facets  upon  eitlier  of  its  ct)sta]  Ijorders. 

Anion:;  the  American  iyrrtii/ui/t/'  1  he  sternum  has  essentially 
the  same  sliape,  but  it  ba«  only ybwr  facets  tor  the  hsemapopbyses 
upon  each  of  its  costal  borders. 

A  fuller  description  of  this  ben  -  will  not  be  required  here.  I 
have  already  publi.shed  a  pectoral  view  of  a  typical  Pasfprine 
sternuui  elsewhere  (Coues's  '  Key,' 2nd  ed.  fig.  5S),  and  other 
forms  of  it  may  be  h«een  in  my  figures  of  tlie  sterna  of  Lanius, 
Oiocoris.  and  others,  in  nienuiir.s  already  cited. 

This  bone  bo  taken  into  consideration  again,  further  on, 
when  we  lume  to  treat  of  the  sterna  of  the  Swallows,  Swifts,  and 
Hummiug-birdb. 

27.  The  elements  of  the  shouldtii-yirdle  in  AnrpcJis  more 
closely  resemble  those  parts  in  the  typical  Uscincs  than  in 
the  Clamatores.    In  form  and  arrangement  they  make  scarcely 
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any  perceptible  dt^)!!!-!  uros  from  such  struct  ures  as  wo  find  them 
in  Lanim  (see  Coutiib.  Auul.  Birdti,  pi.  xiv.  ligu.  93,  94,  95,  and 
100). 

The  blade  of  a  scapula  is  snbre-shapcd,  long  and  narrow,  and 
anteriorly  abuts  agaiust  tlio  laterally  compressed  and  expanded 
end  of  the  furcula  of  the  eorrespondiiig  side.  The  shaft  of  a 
coracoid  is  long,  slender,  aiul  subcyliiidrieid  in  form.  Its  clavi- 
cular head  is  tuberous,  being  hooked  forwards  and  inwards. 

The  furcula  typifies  the  U-shaped  pattern  of  this  bone,  and  1 
would  especially  call  attention  here  to  the  form  of  its  hypo- 
cleidium  in  Ampelis.  This  process  is  a  long,  auboval,  laterally 
oompressud  lamina  of  bono,  directed  upwards  and  backwards 
towards  the  manubrium,  when  the  girdle  is  articulated  in  situ. 
Mj  figures,  already  referred  to  above^  of  Lanius  and  Oioeoria 
show  Tery  well  this  form  of  the  hypocleidium  of  the  furculA. 

Kow  in  l^rannuM  wrHealu,  taken  as  representing  the  Clama- 
torial  group  of  birds,  this  process  of  the  furcula  is  nearly  drcular 
in  outline,  and  deeidedfy  mMihr*  little  points  of  this  kiud, 
when  they  are  found  to  be  constant,  should  be  borne  in  mind 
here,  for  tliej  will  surely  arise  again,  when  we  come  to  see  how 
such  characters  are  exhibited  among  the  Maorochires. 

28.  Ojf  the  Appendicular  Skeleton, — ^Not  only  in  the  case  of 
AmpelU,  but  with  the  Passerine  birds  generally,  the  composi- 
tion, forms,  and  structure  of  the  skeleton  of  the  limbs  are  so 
well  known,  that  I  will  not  here  attempt  to  add  anything  to  this 
part  of  my  subject.  So  far  as  the  bones  are  concerned,  I  fail  to 
find,  even  upon  dose  scrutiny,  any  reliable  set  of  characters 
that  one  could  use  with  certainty  in  dedding  in  any  case  whether 
the  t^ekion  of  a  leg  or  a  wing  bdonged  to  an  Oscinine  or  a 
Clamatorial  bird. 

When  we  come  to  deal  fhrther  on  with  the  skeletal  limbs  of 
the  Macrochires  and  others,  where  such  characters  as  are  present 
in  these  parts  in  the  Passeres  can  be,  if  erer,  usefully  compared, 
it  will  then  be  ample  time  to  bring  them  forward  for  comparison, 
and  dedde  whether  these  structures  afford  anything  helpful  in 
determining  affinities.  To  recapitulate  here  the  well-known  poi nts 
in  the  skeleton  of  the  limbs  in  a  Passerine  bird  would,  I  am 
sure,  aTail  us  nothing. 

Suffice  it  to  observe  that  in  its  organisation  AmptHis  is  by  the 
majority  of  its  structural  characters  an  Osdnine  bird,  though 
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it  also  presents  here  and  there  in  its  economy  traces  of  a  Cla- 
matorial  typo,  such  as  is  shown  in  its  free  lacrjmal  bone  and  a 
few  other  minor  points.  I  fail  to  find  anything  in  its  mor- 
phology that  especially  connects  it  idth  the  Mirmdinida.  As 
I  anticipated,  however,  the  brief  syuopsis  of  its  structural  cha- 
racters goes  to  show,  in  support  of  the  views  already  elsewhere 
expressed  by  Garrod,  that  Ampeht  has  an  organization  of  an 
average  Osdnine  birdi  by  which  I  mean  not  typically  so,  and 
consequently  will  be  of  service  heie  as  an  aid  to  comparison  as 
we  proceed, 

OBTEOJ/OWY  of  TbOG02J  MEXiaVlfl'8  iLCiD  TllDUON  PUELLA. 

As  will  be  seen  by  my  tabulated  list  of  material,!  am  indebted 
to  Dr.  Scliiter  for  two  excellent  skek'tons  of  these  Trogons. 
He  kindly  had  them  prepared  for  me,  and  sent  by  post  in  ample 
time  to  use  in  the  preparation  of  tlic  present  memoir. 

In  n)y  first  paper  upon  the  Macrochires,  I  stated  that  I 
wished  to  compare  tlie  tsktletou  of  a  Trogou  with  one  of  a 
Humming-bird  (F.Z.  1885),  as  Forbes  had  found  in  them  a 
peculiar  structure  of  the  palate,  which  led  me  to  believe  tliat 
there  might  be  other  points  in  the  skeleton  of  one  of  these  birds 
which  would  indicate  some  remote  affinity  perhaps  with  theTrochiii. 
Hence  it  was  with  no  little  interest  that  I  opened  the  package 
that  Br.  ScUter  had  sent ;  but  my  eyes  had  no  sooner  fallen  upon 
the  two  neatly  prepared  8pecinie!)s  it  contained,  than  the  excla^ 
mation  was  forced  from  me,  "  Why,  they  are  Caprimulgine 
Cuckoos ! 

How  well  this  first  impression  will  be  supported  by  a  careful 
examination  of  the  skeleton  in  detail  we  will  now  see. 

In  figuring  the  osteology  of  the  Trogons,  based  upon  these 
two  specimens,  I  chose  the  skeleton  of  T,  mexieantu  for  all  my 
drawinns.  This  1  did  as  it  no  doubt  agrees  in  all  particnlars 
with  the  skeleton  of  our  own  'rro;:»on,  2\  amhigum,  and  1  have 
long  been  desirous  of  contributing  to  the  knowledge  of  the 
osteology  of  that  lone  species  of  the  genua  in  the  United  States 
avifauna. 

Practically,  however,  a  description  of  the  skeleton  of  Trogon 
mexicnnm  will  answer  very  well  for  the  skeleton  of  T.  puella^  for 
there  is  but  very  little  difference  between  them.  I  must  not, 
however,  be  understood  to  say  that  the  difference  in  the  skeletons 
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of  ibera  two  species  is  of  bo  aligbt  »  natare  that  we  caxmoi 
readily  dietinguiBh  them ;  for  if  a  series  of  each  were  mixed  up 
before  me,  there  would  be  no  diffieully  whatever  in  rapidlj 
selecting  the  skeletons  which  belong  to  either  of  these  two 
species.  As  I  proceed  with  my  detaOed  descriptions,  I  will 
point  out  the  more  marked  of  these  differences,  whQe  my  obsar* 
Tations  must  be  considered  as  applying  directly  to  the  skeleton 
of  T,  meseicanuB,  unless  otherwise  specified. 

Of  the  Skua  (RXVin.  fig.  and  PI.  XIX.).— Viewing  this 
part  of  the  skeleton  from  abore,  we  find  that  a  strong  transrerse 
line  separates  the  superior  osseous  mandible  fifom  the  fronto- 
lacrymal  region,  which  latter  arches  upwards  and  backwards  from 
it.  This  superior  mandibular  portion  of  the  bony  beak  is  rather 
low  from  aboTC  downwards,  broad  at  the  base,  tapering  rapidly 
to  the  tip,  while  its  osseous  tomia  are  sharp,  and  tiie  culmen  is  a 
graceful,  rounded,  and  unbroken  arch  from  the  frontal  region  to 
the  tip  of  the  beak.  The  narial  apertures  at  its  sides  fiice 
upwards  and  outwards ;  they  are  large,  of  an  elliptical  outltne, 
and  with  smooth,  rounded  edges. 

Each  laerymal  bone  is  a  somewhat  slender,  peculiarly-shaped 
element  of  anj^like  form,  which  freely  articulates  by  its  snpero- 
mesial  sur&ce  or  moiety  with  a  vertiotl  facet  offered  by  the  cor- 
responding frontal.  Its  upper  end  rises  aboye  the  surrounding 
surface  of  the  skull,  while  its  lower  extremity  fails  to  reach  the 
quadrato-jugal  bar  below. 

The  region  between  the  orbital  peripheries  on  the  superior 
aspect  of  this  skull  is  yery  narrow,  and  presents  a  shallow  longi- 
tudinal furrow.  Posterior  to  this  part  the  parietal  region  is 
characterised  by  two  laterally  placed  roundly  conyexed  eminences, 
with  a  rather  better  marked  median  longitudinal  track  between 
them,  being  the  continuation  of  the  furrow  just  alluded  to  in  the 
interorbital  region. 

Viewing  the  skuU  of  this  Trogon  upon  its  lateral  aspect,  this 
marked  rounding  of  the  parietal  region  lends  to  it  rather  an 
unusual  configuration  for  the  cranium  among  birds. 

Upon  this  view,  too,  we  must  note  the  rudimentary  condition 
of  tbesphenotic  process,  while  the  squamosal  apophysis  below  it  is 
large  and  conspicuous.  The  interorbital  septum,  per  «0,is  entire 
though  very  thin,  while,  on  the  other  hand,  the  foramina  at  the 
posterior  aspect  of  the  orbital  carity  are  fiur  larger  than  is  required 
for  the  nerves  to  which  they  severally  give  passage;  espedally 
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is  this  true  of  the  superior  vacuity.  In  both  of  these  Trogons, 
however,  although  these  foramina  are  very  large,  they  still  retain 
their  individuality,  and  do  not  merge  with  each  other. 

At  the  upper  part  of  the  interorbital  septum  ire  observe, 
plainly  marked,  the  track  for  the  first  pair  of  nerves.  It  does 
not  in  either  of  these  specimens  communicate,  through  u  thinning 
of  the  walls,  with  a  similar  track  iu  the  opposite  orbital  cavity, 
as  we  often  see  in  other  birds. 

Anteriorly  the  partition  between  the  orbit  and  rhiual  chamber 
is  composed  of  an  exceedingly  small  pars  plana,  and  of  a  thin 
membrane  which  stretches  from  it  to  the  alrLady-dcscribed  lacry- 
mal  bone.  In  the  dried  skeleton,  after  thu  membrano  has  beea 
removed,  the  eommuiiieation  between  these  two  cavities  is  un- 
usually free,  more  so  than  iu  any  other  bird  thai  I  happen  to 
recall  at  the  moment.  The  periphery  oi"  the  orbit  is  sharp  for 
its  anterior  two  thirds,  but  becomes  rounded  oft'  as  it  passes 
backwards  over  the  anterior  wall  of  the  brain-case  in,  line  with 
the  later;!]  processes  of  the  skull. 

Siitural  traces  among  the  original  elements  composing  the 
(|uadrato-jus;al  bar  are  hardly  perceptible,  and  this  osseous  rod  is 
quite  strai«^'ht  from  one  end  to  the  other,  its  tip  only  being  bent 
up  as  it  articulates  with  the  quadrate. 

"Eiwlx  tiasaf  bone,  in  this  skull,  has  comjjletely  merged  with  the 
prenuixillary  and  frontal  of  the  same  side,  so  that  all  traces  of  its 
original  borders  are  obliterated,  and  it  has  become  thnronghly 
incorporated  in  the  conformation  of  the  osseous  superior  mandible. 

We  will  nnw  turn  to  the  under.-'iile  of  iIk'  skull  (  f  Trofjon  niixi- 
canv.s^  where  w  e  find  many  points  of  interest  j)rt  sLiited  for  exami- 
nation. Approximately  speaking,  the  majority  of  struetures 
observable  upon  this  aspect  are  found  in  the  same  horizontal 
])lane,  which  plane  nearly  includes  the  entiro  foramen  magnum, 
and  the  anterior  moiety  of  this  openiug  may  be  said  to  lie 
in  it. 

The  roof  of  the  anterior  half  of  the  mouth  is  composed  of  a 
continuous  plate  »jf  bone  contributed  by  that  portion  of  the  pre- 
mnxillarictt.  Into  the  hinder  border  of  this  plate  we  find  the 
antt  rior  and  dilated  cuds  of  the  palatines  merging.  At  this 
point  thet^e  latter  bones  are  quite  eluse  lo<;i'ther  ;  posterior  to  it, 
however,  an  oval,  lonj^'itudinal  interpalatine  space  occurs  tiirongh 
which  we  can  see  the  osseous  m\m\  septum  aud  the  vomer. 
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Tbeie  latter  structuree  will  be  alladed  to  again  after  completing 
tlie  deecription  of  a  palatine  1>one. 

The  anterior  half  of  a  palatine  ia  a  narrow  ribbon  of  bone  placed 
horisontally,  dilated  at  ita  further  eztremitj,  which,  as  haa  already 
been  8aid,blenda  with  the  hortxontal  portion  of  the  eoneapondiog 
premaiilhiry.  The  poaterior  diTiaion  of  the  bone  feebly  devdopa 
an  inner  and  an  outer  carination,  the  "  poatero-extemal "  angle 
being  completely  rounded  off. 

In  the  median  line,  beneath  the  badBphenoidal  roatnun,  these 
palatine  bones  meet  each  other,  and  in  &ont  the  Tomer,  for  their 
entire  lengths,  a  union  which,  in  both  T.  memeanut  and  T,  pueitta, 
seems  to  amount  to  an  absolute  anchylosis. 

If  this  pro^e  to  be  uniTcrsally  the  case  in  the  skulls  of  fully 
adult  Trogons,  it  need  not  surprise  us,  for  when  we  come  to  the 
Humming-birds  there  will  be  another  peculiar  anchylosis  to  be 
deacribed  that  is  occasionalty  to  be  found  in  their  skulls. 

Now  the  eom0r  (fig.  8,  v.)  in  both  of  these  Trogons  is  a  rather 
short  subcylindricsl  rod  with  a  bluntish  point.  Hits  point  rests 
directly  upon  the  posterior  free  edge  of  the  osseous  nasal  septum 

(A.t.). 

This  intimate  relationship  between  the  vomer  and  nasal  septum 
in  the  Trogons  led  the  late  W.  A.  Forbes  into  an  error,  which  will 
be  at  once  evident  upon  an  examination  of  his  drawing  of  these 
parts  in  Pharofnacrus  moeinno  (P.  Z.  S.  1881,  p.  887).   At  least 

it  doea  not  hold  quite  true  in  the  species  at  hand ;  and  I  suspect 
that  Forbes,  in  examining  alcoholic  specimen^),  included  this  thin 
posterior  edge  of  the  nasal  septum  with  Uie  anterior  tip  of  the 
vomer,  giving  it  that  "  thin  and  filiform  "  appearance  to  which 
be  alludes.  This  slight  error  iniglit  easily  be  made  by  that  kind 
of  an  examination,  when  in  a  dried  skull,  s'  cb  as  I  hare  before 
me,  these  parts  would  be  better  distinguished.  His  descriptiou, 
however,  in  the  contribution  above  referred  to,  is  a  marked 
improvement  upon  that  by  Professor  Huxley,  which  it  was 
written  to  correct ;  and  the  former  writer  was  fhlly  aware  of  the 
fact  that  tlie  nasal  septum  in  the  Trogons  ossified.  In  my 
specimen  of  T.  mexicanm  this  plate  has  a  large  vacuity  in  its 
centre,  while  in  T.  puella  it  is  entire. 

The  tips  of  the  maxillo-palatines  do  not  show  in  the  iuterpala- 
tine  median  space,  upon  this  view  of  the  skull,  as  they  arc  said 
to  do  in  P.  moeinno  by  Forbes  in  the  paper  just  quoted.  (Com- 
pare figure  in  P.  Z.  S.  1881,  p.  837,  and  fig.  8  of  the  present 
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paper.)  Indeed,  I  can  fully  verifj  ForbeB's  statoment  that 
the  Trogons  are  not  dcsmognathous  birds,  but  very  decidedly 
sehizoi^athouB ;  and,  furthermore,  T  am  inclined  to  believe  that 
there  is  a  fair  measure  of  truth  in  the  words  of  this  anatomist 
when  he  stated  "  that  the  structure  of  the  palate  has  not  that 
unique  and  peculiar  siguificance  thathae  beeu  claimed  for  it  in  the 
classification  of  birds."  My  eyes  were  opened  to  this  fact  more 
thoroughly  than  ever  wben  I  came  to  fiud  such  a  bird  as  Chof 
deiles  completely  desmognatiiotts,  while  certain  forms  of  Ckipri- 
mulgus  and  Phaleenopiilus  wore  »githognathous,  as  defined  by 
Professor  TTuxley  in  his  well-l^nown  '*  Contribution  to  the 
Classification  of  Birds »'  (P.  Z.  S.  1S67,  p.  468). 

Large  basip/ert/qmd prorestetKtedeTelo'ped  both  in  T.  mexicanus 
and  T.  pttella,  which  iu  each  case  are  articulated  with  ample  facets 
upon  the  pterygoids  themselves. 

The  piilatiue  heads  of  the  pterygoids  are  widely  separated  in 
the  median  line ;  while,  as  I  have  already  stated,  the  palatines 
opposite  their  place  of  meeting  them  are  in  contact  to  their  very 
ends.  The  outer  edge  of  a  pterygoid  is  quite  sharp,  while  this 
bone  is  compressed  from  above  downwards  and  articulates  in  the 
roost  usual  manner  by  a  ball-and-socket  joint  with  the  corre- 
sponding quadrate. 

A  quadrate  develops  a  long  orbital  process  with  dilated  tip. 
Its  mandibular  foot  supports  two  facets  upon  it,  wliicli  are  sepa- 
rated from  each  other  l>v  an  intervening  vulli-v.  There  an-  also 
two  such  facets  n])on  tlic  sqiiamoFsal  head  of  the  quadrate. 
Otherwise  till-'  element  in  notalile  for  the  unusually  long  apo])hysis 
it  offers  laterally  to  meet  and  articulate  with  the  posterior  end 
of  the  quadrato-jugal  bar. 

The  underside  of  the  basisphenoidal  rostrum  is  much  thickened 
and  rounded  for  its  entire  length,  thus  ntl'ording  a  broad  sliding 
surface  for  the  at  ticulation  of  the  pteryi;o-])alatine  ends.  Barely 
an  aj)ology  for  a  bony  scale  overhangs  the  entrances  to  the  Ku- 
stachiau  tubes,  while  immediately  behind  them  the  base  of  the 
cranium  is  very  broad  between  the  aural  apertures.  The  occijiital 
condyle  is  eomparat  ively  very  small  indeed,  though  the  suhcircular 
foramen  magnum  is  fully  up  to  the  average  in  point  of  size.  Upon 
either  side  of  it,  we  find  the  usual  group  of  foramina  for  the 
passac^e  of  nerves  and  vofsels  (PI.  XVIII.  fig.  8). 

I  have  UKide  no  fspeeial  examination  of  tlie  interior  of  the 
cranial  casket  in  these  birds,  but  we  are  to  note  the  great  delicacy 
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of  the  walla  of  ibis  part  of  the  eraniam  and  how  thin  they  are. 
Air  aeema  to  gain  access  to  the  major  portion  of  the  skull  in  both 
of  these  specimens,  including  the  quadrates  and  perhaps  the 
pterygoids. 

I  am  reminded  in  my  examination  of  the  ntandihU  of  Trogon 
cil  the  form  this  bone  assumes  in  some  of  the  smaller  American 
Owls,  as  Speoijfto  for  example.  Its  articular  ends  are  rather 
large,  being  hluntly  pointed  behind,  and  having  long,  sharp,  in- 
turned  mesial  tips. 

The  borders  of  the  rami  are  rounded  off,  while  their  height 
remains  quite  uniform  for  the  entire  length  of  the  jaw.  ITpon 
their  outer  aspects,  for  the  postmor  moiel^  iji  each,  an  excavation 
occurs,  at  the  middle  of  which,  on  either  limb,  is  seen  a  small 
ramal  vacuity. 

The  symphysis  ie  deeper  by  half  again  than  either  ramus,  and 
the  superior  border  above  it  is  sharpened.  In  general  outline  the' 
mandible  of  a  Trogon  is  broadly  V-shaped,and  this  bone  is  partially 
pneumatic. 

So  far  as  these  two  specimens  are  concerned,  I  find  that  T, 
jmslla  differs  from  T.  nuxiemtua  in  its  skull  in  having  an  entire 
osseous  nasal  septum,  a  rather  wider  frontal  space  on  the  superior 
aspect  of  the  skuli  between  the  orbital  margins,  the  parietal 
eminences  are  not  so  lofty,  and  a  better  developed  osseous  lip 
protects  the  entrance  to  the  Eustachian  tubes.  Their  mandibles 
are  essentially  similar. 

Cfihe  Hyoid  Arches. — As  might  be  expected,  these  practically 
present  Uttio  or  no  difTcrence  in  the  two  species  of  Trogons 
before  me.  ITie  hyoid  arches  in  T.  mexicanm  are  smnll  ns  com- 
pared with  the  size  of  the  skull  of  the  bird,  the  thyrohyals  barely 
curving  up  behind  at  all.  The  apparatus  as  a  whole  reminds  me 
not  a  little  of  the  hyoid  arcbes  in  some  of  the  smaller  American 
Owls  {Glaucidium). 

The  gloBSohyal  is  formed  entirely  of  cartilage,  while  the 
ceratohyals  have  ossi6ed.  In  this  adult  bird  the  first  and  second 
basibranchialt*  arc  joined  in  one  piece  by  ancbylo^jis,  the  cerato- 
branchial  of  the  thyrohyals  apparently  articulating  in  the  lateral 
sockets  at  their  point  of  union. 

Cartilaginous  tips  finish  off  the  hinder  ends  of  the  epibranchialsj 
and  these  elements  of  the  "greater  comua  "  arc  nearly  straight 
longitudinally,  nor  are  they  notably  curved  in  the  direction  of 
the  median  plane  of  the  body. 
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Of  the  Bemainder  of  the  Axial  Skeleton— Yvom  careful  ex- 
amination of  the  vertebral  column  of  both  of  these  Trogons.  I  am 
enabled  to  present  tbe  Bubjoined  table  of  data  in  regard  to  this 
part  of  their  skeletons  and  in  wbick  both  these  species  agree 


Number  of  cervical  vertobne  without  ribs   12 

The  first  cerrical  yertebra  supporting  a  pair  of  free  ribs  « 13th. 
The  first  vertebra  of  the  column  whereiu  the  ribs  articu- 
late with  the  sternum  by  means  of  costal  ribs  is  the  14th. 

Kumber  of  true  ribs  thus  articulated   4 

Number  of  htemapophysial  facets  on  sternum   4 

Number  of  true  dorsal  Tertebro   5 

Number  of  Tertebne  consolidated  with  pelvis   12 

Number  of  caudal  Tertebra  (free)  indudiog  the  pygo- 

style  are   7 

It  will  be  noted  from  thia  table,  of  course,  that  the  pair  of 


vertebral  ribs  attached  to  that  vertebra  here  called  the  fifth  dorsal 
have  costal  ribs  that  do  not  meet  the  sternum,  but  articulate 
with  the  hinder  borders  of  the  last  pair  of  coatiil  ribs  that  do. 

There  is  also  a  pair  of  ribs  that  spring  from  beneath  the  fore 
part  of  tlie  saerum,  artieulatiug  with  the  first  ur  .interior  vertebra, 
that  becomes  consolidated  witlj  the  pelvit*.  Tlieae  rib^  also  meet 
short  and  free  lueiuajiophyHedi  below,  which  in  tlieir  turn  articulate 
with  the  posterior  margins  of  the  pair  of  first  or  leading  Jluating 
ribs"  referred  to  in  the  foregoing  paragraph. 

Neither  the  last  pair  of  dorsal  vertebral  ribs  nur  the  sacral 
vertebral  ribs  po!<8C88  epiplenral  appendages  ;  consequently  we 
have  but  live  pairti  of  true  vertebral  ribtj  that  du  bupport  these 
processes. 

And,  further,  we  ascertain  from  the  table  that  the  toi.il  number 
of  free  vertebriD  in  the  column  before  we  arris  e  ut  the  tiri<t  one 
that  becomes  consolidated  with  the  pelvis  is  18. 

Among  the  principal  characteristics  of  the  first  twelve  vertebrae 
of  the  column  we  are  to  note  that  the  usual  outstanding  processes, 
sui-h  as  the  neural  spines,  parapophyses,  and  liyapophyses,  are 
but  feebly  developed,  being  for  the  most  part  short  and  incon- 
spicuous. The  superior  spines  of  these  vertebra  are  most  pro- 
minent in  the  axis  and  next  following  three  or  four  segments. 

In  ndther  of  the  specimens  examined  does  a  perforation  exist 
in  the  cup  of  the  athis,  while  the  neural  arch  of  this  vertebra  is 
comparatirely  narrow. 
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The  hypapopbyual  proceaaee  of  the  fifth,  sixth,  seventh,  and 
eighth  oerviod  yertehiv  part  mesially  in  order  to  form  a  canal 
for  the  protection  of  the  left  carotid  arteiy,  the  only  one  present 
in  these  birds  (Ghirrod),  as  it  passes  to  the  head. 

Upon  the  hist  few  oervieals,  and  upon  the  first  two  or  three 
dorsalsi  Tery  well-deTeloped  hypapophyses  are  to  be  found,  which 
msy  become  trieomuted  towards  the  latter  end  of  the  segments 
specified  (2ljpiM22ff). 

Diapophyses  of  the  dorsal  vertebne  are  notoriously  broad,  with 
their  outer  extremities  rounded,  being  considerably  wider  even 
here  than  the  bodies  of  the  ribs  that  articuhite  beneath  them  (T, 
mexicanui). 

Below,  the  centra  of  these  dor^jal  vertebr®  are  deep  and  much 
compressed  laterally;  their  median,  longitudinal,  inferior  lines 
being  almost  cultrate  in  chamctw. 

The  dorsal  neural  spines  are  all  nearly  of  the  same  Iioight,  but, 
on  the  whole,  rather  low  in  point  of  altitude.  Their  superior 
rims  are  thickened,  and  interlock  at  their  anterior  and  posterior 
ends.  These  five  dorsal  vertebra?,  although  freely  articulated, are 
very  cloisi-Iy  moulded  upon  each  other,  and  consequently  the  mo- 
bility of  this  division  of  the  column  is  somewhat  limited. 

Facets  for  the  vertebral  ribs  are  here,  as  usual,  found  for  each 
pair  just  within  and  posterior  to  the  anterior  margins  of  the 
centra  of  the  respective  Tertebrcp  nt  their  lateral  aspects. 

Thus  far  in  the  column  of  these  Trogons  the  plan  of  articu- 
lation seems  to  be  truly  "  heterocoelous,"  t.  e.  the  ends  of  the 
centra  present  saddle-shaped  fanaaU,  which  in  turn  lock  with 
a  counter-placed  one  ou  the  opposed  face  of  the  vertebra  next 
behind. 

Of  the  Stemum, — Leaving  ilie  vertebral  column  for  the  moment, 
we  will  turn  our  attention  to  this  bone.  There  is  a  good  deal  in 
the  stemum  of  Trogon  to  romiud  us  of  the  same  part  of  the 
skeleton  in  Qeoeae^x ;  of  which  we  may  at  once  satisfy  ourselves 
by  comparing  the  figures  of  the  bone  as  it  is  found  in  these  two 
forms  aud  sliowu  in  my  plates.  Figures  of  the  sternum  of  Trogon 
viewicanua  illustrate  this  memoir  (PI.  XIX.  figs.  12, 13),  while 
corresponding  views  of  it  for  G«woc«jy^  are  to  be  found  in  the 
plates  of  my  contribution  upon  tiie  osteology  of  Q.  califomiamu 
in  the  *  Journal  of  Anatomy  and  Physiology '  for  1886. 

Among  the  Trogona  the  aternum  is  short,  and,  when  taken  in 
comparison  with  the  size  of  these  birds,  rather  expansive  behind, 
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wliere  it  nliowa  two  deep  rounded  notches  on  either  side  of  the 
carina.  The  outer  pair  of  lateral  processrs  which  are  thus  pro- 
duced have  expanded  poi^terior  ends.  As  already  stated,  CiMili 
costal  border  supports  four  small  traneverBe  facets  for  the  hfpnia- 
poplijsial  ribs,  whicli  ar(^  crowded  pretty  close  together.  Beyoud 
these  the  costal  j)r«)cesses  are  of  a  quadrate  outline  on  either  side, 
and  are  directed  upwards  and  very  slightly  forwards  as  conspicuous 
projectioiiB. 

Trihedral  iu  form  and  rather  inclined  to  bifurcate  at  its  summit, 
the  well-developed  manubrium  is  c\iltrate  mesially  in  front  and 
this  prominent  apophysis  reara  itself  upwards  and  forwards  i'rom 
its  usual  site,  as  seen  in  hirds  geneially  where  it  is  ])re8ent. 
Immediately  behind  it  arc  the  coraeoidal  ^rrooves,  which,  though 
narrow  from  above  tluw  ii\n  aids,  extend  far  out  laterally  and  meet, 
or  very  nearly  meet,  at  the  middle  point  posterior  to  the  manubrial 
base. 

The  keel  of  this  bone  is  c  aratively  deep  and  extends  the 
entire  length  of  the  aterual  body,  while  its  inferior  border  is 
gently  convex  for  its  entire  length  forwards,  and  its  ant(  rior  one 
considerably  concave.  At  their  intersection  in  front  the  curinal 
angle  is  bluntly  rounded  olf. 

From  the  fact  that  the  xiphoidal  processes  are  spreadincf  in 
character  and  the  sides  of  the  sternal  body  uniformly  raised, 
not  an  inconsiderable  concavity  is  enclosed  on  the  thoracic 
aspect  of  this  sternum  ;  and,  im  is  usually  the  case  in  birds  of 
this  form,  the  pelvis  above  is  seen  to  be  correspondingly  wide- 
spread, indicating  roorny  abdominal  and  thoracic  cavities  within 
their  enclosure. 

Pneumaticity  is  not  a  ])rouuueut  fc:iture  of  the  stornum  among 
the  Trogons,  althouL;h  a  few  insignilicant  loramina  do  admit  air 
to  this  bone  where  such  openin;^'s  ordinarily  occur. 

Of  the  SJwuJdcr- Girdle  {V\.  XIX.  li^'.  13).— We  find  tlie  o« 
fitrcula  to  be  of  the  U-shaped  variety,  with  a  well-formed  hypo- 
deidinm  of  a  rounded  outline  at  its  cla\icular  junction  beneath. 
The  limbs  of  this  bone  are  slender,  while  the  heads  are  somc\shat 
expanded  and  much  comjjrcssed  laterally.  They  rest  against  the 
mesial  aspects  cf  the  superior  tubero^sitics  of  the  coracoids,  and 
on  either  side  extend  backwards  to  the  8ca])nla,  which  they  over- 
lap to  gome  extent,  resting  upon  the  upper  side  of  tlie  eluvitular 
process  of  the  bone. 

A  scapula  here  makes  the  usual  articulation  with  u  coracoid 
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and  offers  the  pruportional  amount  of  articuktory  surface  to  the 
glenoid  cavity.  Its  blade  is  narrow,  rather  long,  of  an  equal 
width  throughout*,  and  compressed  from  above  downwards.  Po8< 
terioriy  its  exbremity  is  obliquely  truncate  from  within  outwards, 
while  the  end  itself  is  Blighily  curved  in  the  same  direction. 

Either  eoraeoid  is  characterized  by  a  very  extensively  expanded 
sternal  extremity  of  a  quadrilateral  outline,  and  of  no  great  thick- 
ness in  the  antero-posterior  directiou.  The  shaft  of  the  bone 
above  this  dilated  end  is  rather  slender,  subcylindrical,  being 
compressed  from  before  backwards,  and  is  evidently  hollow.  Its 
summit  is  not  conspicuously  enlarged,  though  it  is  rather  more 
tuberous  than  we  find  it  in  such  a  group,  for  instance,  as  tbe 
Fbsseres.  The  head  is  directed  in  the  articulated  skeleton  upwards, 
forwards,  and  inwards.  Its  scapular  process  is  not  very  wide,  for 
the  scapula  projects  over  it  a  little,  both  mesially  and  to  its  outer 
side ;  while  in  the  former  direction  it  stands  between  its  superior 
articulating  edge  and  the  corresponding  head  of  the  clavicle,  i.  e. 
the  scapula  does.  Air  seems  to  gain  access  to  the  shafts  of  the 
coracoids,  and  perhaps  to  some  extent  to  the  extremities  of  these 
bones ;  but,  so  far  as  I  have  been  able  to  discover,  neither  the  09 
furetda  nor  the  ecapuln  possess  any  pneumaticity. 

Neither  of  these  Trogons  possess,  upon  either  side,  the  little 
ossicle  at  the  shoulder-joint  known  as  the  09  htmero-tcapidaref 
though  it  is  just  possible  that  it  may  in  every  case  have  been 
removed  by  accident  during  the  preparation  of  the  specimeus. 

Of  the  jPehU  and  ike  Cheeffgeal  VerUhra* — No  marked  differ- 
ences distinguish  the  pelves  of  these  two  species  of  Trogons. 
There  is  some  general  resemblance  between  the  pelvis  of  T,  mexi' 
eanut  and  the  bone  as  we  find  it  in  certain  Caprimulgine  birds, 
though  when  we  come  to  the  details  in  such  a  comparison  the 
divergence  is  sufficiently  marked. 

Viewing  the  pelvis  of  IVogon  meaieanue  from  above,  we  observe 
that  the  preacetabular  area  is  considerably  more  extensive  than 
is  the  poetacetabular  (PI.  XIX,  fig.  14).  The  outline  of  this 
upper  surface  is  somewhat  quadrilateral,  its  average  width  being 
about  equal  to  its  average  loigth.  In  this  specimen  there  are  no 
existing  vacuities  among  the  diapophyses  of  the  sacral  vertebr»« 
One  or  two  extremely  minute  ones  are  found  in  these  positionB  in 
the  specimen  of  T,  pueUa  among  the  ultimate  vertebne. 

Marked  lateral  extension  characterises  the  transverse  pro- 
cesses of  the  sacral  vertebns,  more  eapeciaUy  those  three  which 
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are  about  opposite  the  acetabuhe;  thoio  in  front  and  behind 
these  are  proportionatelj  graduated  off;  and  although,  as  I  have 
observed,  no  foramina  eiist  among  them,  the  overspanoing  bone 
18  in  some  places  exceediuglj  thin. 

The  anterior  margins  of  the  ilia  are  obliquely  truncate  from  a 
direction  within  outwards  and  haekwards;  and  these  bordera 
haye  a  delicately  thickened  rim.  Internally,  the  margins  of 
these  bones  fail,  ou  either  side,  to  meet  the  oonaolidated  neural 
crest  of  the  leading  saeral  vertehn^,  there  being  short  "ilio- 
neural  canals'*  present  in  the  pelves  of  these  Trogons,  of  some 
two  millimetres  in  width. 

Aa  to  the  superficial  form  of  the  several  areas  of  this  pelvic 
roof,  we  find  the  anterior  moieties  of  the  ilia  to  be  concave ; 
the  posterior *and  smaller  ones  convex;  and  the  middle  area, 
formed  by  the  sacrum,  is  an  ample  lozenge  in  its  general 
outline. 

Turning  now  to  the  lateral  aspect  of  the  pelvis  of  this  Trogon 
(PI.  XIX.  fig.  13),  we  are  to  observe  that  the  anterior  or  pre- 
acetabular  division  of  the  bone  lies  in  the  same  general  plane 
with  the  longitudinal  axis  of  the  dorsal  vcrtebrrp,  while  there  is  a 
gradually  increasinLi:  droop  of  all  the  hinder  division  of  the  bone, 
until  we  arrive  at  the  slender  post-pubic  element,  the  posterior 
extremity  of  which  turns  slightly  inwards  and  upwards. 

Comparatively  speaking,  the  acetabulum  is  rather  small,  and 
its  base  is  deficient  in  bone,  being  so  rendered  by  the  usual 
drcular  vacuity  there.  The  antitrochanter  occupies  here  its 
common  pite,  above  the  acetabulum,  and  faces  forwards,  down- 
wards, and  a  little  outwards.  Behind  it  again  we  find  an  ample 
and  subelliptical  ischiadic  foramen,  situated  thoroughly  within 
the  borders  of  the  surrounding  bone.  The  obturator  space  and 
the  obturator  foramen  have  so  merged  with  each  other  that 
scarcely  a  distinguishing  trace  of  separation  can  be  detected 
between  them. 

A  long  subelliptical  foramen  is  thus  formed,  the  lower  margin 
of  which  is  bounded,  as  usual,  by  the  narrow  bar  of  the  post- 
pubic  element,  as  it  sweeps  by  to  the  rear.  This  foramen  is 
closed  iu  behind  by  the  foot^like  process  of  the  ischium  which 
descends  to  meet  the  post-pubis,  the  latter  extending  for  some 
three  or  four  millimetres  behind  it,  and  thereafter  taking  a 
direction  already  described  in  a  foregoing  paragraph. 

On  the  underside  of  this  pelvis  we  find  its  "  basin    to  be 
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wide  and  capacious,  though  not  at  any  point  correspondingly 
deep.  The  firat  three  or  four  sacral  vertebra  throw  out  their 
lateral  proeessee  to  abut  against  the  nether  surface  of  the  ilta^ 
on  either  side,  their  extremities  co-ossifying  with  the  same; 
while  the  leading  vertebra  of  all  of  the  sacrum,  as  I  have  already 
said  above,  supports  u  puir  of  freely  articulatiug  ribs.  A  strong 
pair  of  lateral  processes  come  off  from  the  sacrum  opposite  the 
acetabulsB,  and  by  abutting  agaiost  the  inner  pelvic  walls  just 
above  these  circular  apertures,  they  form  strong  braces  to  this 
part  of  the  pelvis.  Other  members  of  the  class  frequently  pos- 
sess this  feature.  Now  the  posterior  border  on  either  side  of 
this  pelvis  shows  scarcely  any  mark  to  distinguish  the  union  of 
the  ilium  and  ischium,  beyond  a  slight  elevation  at  the  usual 
point;  in  some  birds,  as  we  are  awaze,  a  notch  defines  the 
place. 

Among  the  coccygeal  vertebrsD  of  the  tail  the  transverse  pro- 
cesses are  all  long  and  spreading,  the  last  three  being  con- 
spicuously so.  Their  neunl  spines  are  low  and  not  prominent ; 
while  only  the  ultimate  vertebra  supports  a  bifid  hypapophysis 
beneath  its  centrum.     .  . 

To  complete  my  account  of  the  axial  skeleton  of  a  Trogon,  it 
may  be  noted  that  ^epygotiffle  is  of  arhomboidal  outline,  with  a 
considerably  thickened  base,  and  a  perforation  in  its  plate-like 
part  near  the  supero-anterior  angle. 

Of  the  Appendieuiar  9ktieton  ;  ths  Peetoral  Limb  (PI.  XIX. 
figs.  12-14). — ^No  very  striking  feature  distinguishes  the  kimerm 
of  one  of  these  birds  from  the  same  bone  as  we  find  it  in  a 
considerable  number  of  the  Passeres.  It  seems  to  be  thoroughly 
pneumatic,  and  the  fossa  that  harbours  the  foramina  occupies  its 
usual  dte,  and  is  surrounded  in  the  usual  manner  by  the  ulnar 
crest  at  the  proximal  extremity  of  the  bone. 

The  radial  crest  is  rather  low ;  its  free  border  being  long  and 
convex,  and  the  plate  itsdf  being  bent  palmad,  as  we  so  commonly 
find  it  among  Passerine  birds. 

Coming  to  the  shaft,  we  find  it  to  be  of  a  snbcylindrical  form, 
somewhat  oompiesaed  laterally,  and  possessing  the  usual  sigmoid 
curve,  only  in  a  moderate  degree. 

Nothing  worthy  of  special  record  marks  the  distal  extremity 
of  this  humerus,  it  being  tuberous  only  to  an  extent  in  harmony 
with  the  general  siae  of  the  bone ;  and  upon  its  palmar  aspect 
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are  to  be  fouud  the  two  usual  tuberoflities  for  articulation  with 
the  boueu  of  the  autibrachium. 

In  neither  of  the  Trogon  skeletons  at  hand  do  I  find  any 
sesamoid  bones  present  at  the  elbow-joint ;  but  it  is  just  possible 
that  these  birds  may  possess  them,  and  that  in  the  present 
instance  they  have  been  lost  in  the  preparation  of  the  skeleton  ; 
I  am  inclined  to  believe,  however,  from  the  general  appearance 
of  the  dried  ligaments  and  other  structures  that  have  been 
retained  in  one  specimen,  that  the  Trogons  do  not  have  these 
ossicles  at  the  elbow-joint. 

Turning  to  the  bones  of  the  forearm,  \ve  observe  that  the  sliaft 
of  tlie  radiits  is  very  slender  and  nearly  istraight.  Its  extre- 
mities are  comparatively  but  slightly  expanded,  and  on  the 
whole  this  bono  is  not  so  powerfully  developed  us  \vc  tiiul  it  in 
many  birds  of  the  same  size.  Tlie  iutcrosscous  space  between  it 
and  the  ulna  is  ample,  but  is  largely  duo  to  the  curvature  in  the 
shaft  of  the  latter  bone.  The  ulna  has  the  u^^ual  form  as  we 
find  it  in  soirie  of  the  Passcres.  Its  olecranon  process,  however, 
iB  not  i-onspiciiou?,  while  the  shaft  is  smooth,  suheyliniliieal,  and 
devoid  of  the  row  ttf  papilla?  for  the  insertion  of  the  (juill-lnitts 
of  the  secondaries  ol  the  wing,  so  prominent  in  some  birds,  as, 
for  iiit;tancc,  many  of  the  I'icidce. 

Hadial  and  ulnar  ossicles  compose  the  car])al  joint,  and  make 
the  usual  articulations  with  the  surrounding  bones.  I  am  unable 
to  rliscover  any  sesamoids  about  this  joint,  and  am  of  opinion 
thai  none  exist. 

Extending  our  observations  to  the  hand,  we  may  note  the 
peculiar  form  of  its  nuiin  bone,  the  carpo-metacarpal.  This 
peculiarity  does  not  eonsint  in  any  radical  change  of  its  form  as 
it  is  found  to  be  in  most  birds,  but  of  the  unusual  width  it  as- 
BUincfi  at  its  distal  end,  in  the  antero-posterior  direction  (PI.  XIX. 
fig.  13).  The  increase  of  surface  thus  gained  is  for  the  accom- 
modation of  the  articular  facet  for  the  single  and  terminal 
phalanx  of  mid-metacarpal  digit,  here  dis])roportionately  large 
ati  compared  with  the  bones  of  the  other  two  phalanges. 

PoUex  phalanx  in  nmall,  slender,  and  trihedral  in  form;  it  is 
not  provided  \\\t\\  u  claw  at  its  distal  extremity. 

A  very  similar  joint  is  the  distal  phalanx  of  index  digit,  and 
this,  too,  is  without  a  terminal  claw. 

The  proximal  bone  of  this  linger  has  the  general  form  it  ns- 
ttumes  amoDg  birds,  but  in  the  present  instance  the  expanded 
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blade-like  portion  behind  is  very  thin,  its  surrounding  margin 
only  being  thickened  to  lend  it  the  proper  support. 

When  we  oome  to  measure  the  lengllis  of  the  bones  oomposiog 
the  peetoral  limb  in  this  Trogon,  we  find  that  the  huinerus  is 
S'l  centimefcres  long,  the  ulna  8*6 ;  and  the  skeleton  of  manus, 
measuring  from  the  sommit  of  the  earpo-metaoarpns  to  the  distal 
apex  of  the  last  phalanx  of  index  digit,  S'O  oemtimeties  long. 

Of  the  Peine  Limb  (PL  XIX.  fig.  18).— Trogons  have  a 
thoroughly  pneumatic  femur,  uid  a  large  foramen  or  two  to 
admit  the  air  are  found  upon  the  anterior  aspect,  near  the  sum- 
mit of  the  bone,  between  the  trochanter  and  the  head.  I  am  not 
quite  certain  but  that  the  tibia  also  poasesses  a  moderate  amount 
of  pnenmaticity,  as  the  shaft  is  completely  hollow  and  the  bone 
has  the  general  appearance  of  a  pneumatic  one.  HowoTer,  I 
have  failed  to  discover  the  presence  of  the  foramina  in  this  part 
of  the  skeleton  of  the  leg.  As  for  the  fibula  and  the  remaining 
skeletal  parts  of  this  limb,  they  are  entirely  devoid  of  this 
feature. 

Betuming  to  our  examination  of  the  femnr,  it  is  to  be  noted 
that  the  trochanter  is  but  feebly  pronounced,  and  does  not  rise 
above  the  summit  of  the  bone.  The  caput  femoris  is  globular 
and  quite  sessile  with  the  shaft.  We  can  scarcely  discern  any 
pit  whatever  upon  its  snperior  surface  to  lodge  the  attachment 
of  the  ligamentum  teres.  Descendiug  to  the  shaft  we  find  this 
port  of  the  bone  nearly  cylindrical  in  form,  very  smooth,  and 
quite  straight.  At  its  distal  extremity  the  condylea  are  rather 
amall  comparatively;  the  external  one  being  situated  louer,  and 
at  the  same  time  somewhat  more  prominent  than  the  internal 
one. 

Trogons  poHsoBs  a  very  well-developed  pateUa  of  a  snbcordate 
form,  it  being  fully  twice  as  wide  as  it  is  deep, 

Begarding  the  Jthula,  we  (iiul  that  it  presents  little  or  notMog 
worthy  of  special  note.  Feebleness  of  development  charac- 
terizes this  bone  in  the  Trogons  throughuut.  Ite  head  is 
small  and  the  shaft  slender,  the  lower  end  of  the  latter  being 
free  from  the  tibia,  and  descending  to  a  point  about  opposite  the 
junction  of  the  middle  and  lower  thirds  of  its  shaft.  Scaroely 
any  evidence  exists  of  the  prcscace  of  the  tubercle  for  the  inser- 
tion of  the  tendon  of  the  biceps  muscle,  a  feature  which  is 
quite  prominent  in  some  birds. 

£onr.  joirBir« — ^80olo«t,  tol.  zz.  26 
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Kext,  passinrr  to  the  consideration  of  the  iihia.  we  fmd  its 
shaft  to  bo  iirarly  siraight,  being  but  slightly  convex  forwards; 
while  for  the  greater  portion  of  its  midcontiuuity  it  is  of  a  sub- 
cylindrical  form,  cliangiiii^  only  as  it  approaches  its  enlarged 
extremities.  At  the  proximal  end  of  the  bone  the  pro-  and 
ectocuemial  ridges  on  its  anterior  aspect  are  considerably  snp- 
pressed,  and  soon  merge  into  the  nhaft  below  ;  they  are  nearly 
of  equal  8ize,  and  the  cnemial  crest  above  them  does  not  rise 
above  the  tibial  summit. 

Altb  iii-li  tlic  condyles  at  thf»  distal  end  of  the  bone  are  very 
Himilar  lo  tLtae  protuberances  as  they  are  commonly  found  in 
the  majority  of  small  birds,  they  are  yet  peculiar  in  having 
between  them,  below  and  beliiml,  a  mid- and  vvrjl-marked  longi- 
tudinal ridge, constituting  ufiature  that  at  tlii.s  uionjeut  1  do  not 
remember  to  have  noticed  among  the  tibisp  of  tlic  class. 

On  the  anterior  aspect  of  thitj  tibia,  just  above  tlie  condyles, 
wo  notice  the  usual  loiiL^itudinal  tendiual  groove,  spanned  at  its 
lower  part  by  an  o^seou^  bridgelet  thrown  directly  across  it. 

The  iarso-mctat  am  us  has  a  length  equal  to  rather  more  than  half 
the  length  of  the  tibia,  while  the  calibre  of  its  shaft  is  aliout  one 
third  less  than  that  of  the  latter  bone.  This  tarso- metatarsal 
shaft  presents  three  plane  and  ungrooved  surfaces,  an  uKUrior 
one  and  two  lateral,  or  rather  postero-latcral,  ones.  Tlie  summit 
of  the  bone  is  nionlded  in  the  UHual  manner  for  articulation  with 
the  tibial  condyles.  Behind  tiic  proximal  extremity  of  the  bone 
we  find  a  fairly  well-developed  hypotarsus,  vertically  pierced  by 
two  tendiual  canals  placed  side  by  side. 

Passing  to  the  distal  end  of  the  tarso-metatarsus,  we  find  the 
trochlese  so  disposed  as  to  accommodate  themselves  to  the  zygo- 
dactyle  condition  of  the  podal  digits,  which  consists,  as  we  know, 
in  Trogons  of  a  permanent  reversion  of  the  second  toe. 

These  digits  have  their  bony  plialangea  arranged  upon  the 
most  usual  plau  as  we  find  it  in  the  Tast  majority  of  living  birds, 
t.  e.  2,  3,  4,  and  5  joints  lor  the  first,  second,  third,  and  fourth 
toes  lespeetiTeljr. 

Oonsidered  as  a  whole,  although  the  skeleton  of  the  foot  of 
this  bird  is  in  due  proportion  irith  the  rest  of  the  limb,  it  never- 
theless strikes  us  as  being  rather  a  delicately  formed  structure. 
The  aocessoiy  metatarsal  possesses  a  shape  usually  assumed  by 
it  among  birds»  but  in  the  present  instance  makes  a  very  close 
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articolation  with  the  ahaft  of  the  tano-metAtaniu  at  its  most 
tuubI  site. 

Measuring  the  lengths  of  the  several  bones  of  this  pelvic  limb, 
as  we  did  iu  tho  case  of  the  pectoral  one,  we  find  that  the  femur 
is  2*8,  the  fibula  2*1,  the  tibia  8'8,  and  the  tano-metataraus  1*6 
oentinietrea  long. 

Without  meaanring  the  several  lengths  of  the  joints  of  the 
pedal  digits  of  a  Trogoo,!  am  enabled  to  aay  that  thej  are  quite 
as  harmoniously  proportioned  as  are  the  corresponding  phalanges 
of  the  avenge  foot  of  any  Passerine  bird  that  I  hare  ever 
examined. 

This  completes  my  description  of  tibe  skeleton  of  T.mexicanus^ 
and,  as  observed,  it  will  apply  with  almost  equal  exactness  to  the 
skeleton  of  T.puella.  In  proceeding  with  my  account  I  have 
been  careful,  I  believe,  in  every  instance  to  point  out  any  con- 
stant character  that  seems  to  distinguish  them ;  and  no  doubt 
my  description  will  practically  answer  for  other  nearly  related 
species  of  this  handsome  group  of  birds. 

It  seems  scarcely  necessary  to  tabulate  the  salient  features  of 
tlie  osteology  of  this  Trogon  here,  as  my  brief  account  presents 
but  little  more  tlum  au  enumeration  of  the  essential  charac- 
teristictj.  It  will  therefore  be  omitted,  iu  the  belief  tliiit  tho 
several  fif,'ure8  illustrating  my  text  aud  the  description  will  be 
amply  Kutlieient  even  for  convenienee  of  reference. 

Comparing  these  osteolo^'ir;!!  <!liara€ter8  of  Troijon  witli  tho 
corresponding  ones  of  sueh  a  iiumming-hird  as  T.  Alexandria  as  I 
presented  tlie  latter  in  my  fonncr  memoir,  P.  Z.  S.  1885,  it  will 
at  once  become  evident  to  us  that,  so  far  as  the  skeletology  of 
the  two  forms  in  conrerncd,  there  is  absolutely  little  or  nothiog 
that  mutually  chariiclenzes  them. 

So  much  for  the  comparative  osteologj^  of  Humming-bird^  and 
Trogons,  but  this  will  not  exactly  apply  to  some  other  groiij)s  of 
birds,  such,  for  example,  as  the  Cuckoos  and  Nightjars  ;  aud  I 
will  now  proceed  to  draw  a  few  comparisons  among  some  of 
them. 

I  regret  to  say  that  the  only  (  uckou-iike  bird  T  have  at  hand 
is  Geocorcyx  califor/iianus,  aud,  ns  ntaied  above,  I  have  already 
published  au  account  of  its  osteulogy  m  the  *  Journal  of  Ana- 
tomy.' I  did  have,  nut  lung  ago,  a  fairly  good  skeleton  of 
the  Yellow-billed  Cuckoo  {Coccyzus  umericanm) ;  but  Prof. 
Parker  was  at  that  time  in  search  of  ail  the  Cuculine  birds 
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he  could  procure,  and  it  gare  me  gieat  pleasure  to  forward  it  to 
bim  along  with  a  few  othera  that  I  had  collected,  tn  response  to 
hia  request  for  such  material. 

The  cbaractero  of  that  skeleton  have  escaped  me,  but  tho 
reader  can  easily  compare  such  forma  as  he  may  hare  at  hand 
with  what  followa* 

My  former  memoir  (P.  Z.  S.  1885)  contains  an  extensive 
account  of  the  osteology  of  Chordeilet  and  PhalmnoptUm ;  so  in 
the  present  connection  I  may  point  out  what  has  been  already 
ascertained  in  regard  to  a  compariaon  of  these  Caprimulgine 
forms  and  Ghoeocoysf  with  the  Trogons.  Thanks  to  my  friend 
Mr.  Sage  I  have  before  me  a  fine  alcoholic  specimen  of  our 
American  Whip-poor-will ;  but  I  do  not  intend  to  dissect  that 
until  we  enter  upon  the  next  section  of  this  memoir,  wherein 
it  will  constitute  my  type  for  the  general  anatomy  of  a  Capri- 
mulgine  bird. 

A  comparison  of  the  skulls  of  Troyon,  Chordeilea^  and  Geo 
coccyx  need  not  detain  us  lung,  for  they  have  but  very  few 
characters  in  common,  "With  respect  to  the  skulls  of  Trogon 
and  &eoeocej/jc  they  may  be  dismissed  by  stating  that  they  differ 
from  each  other  in  every  essential  particular,  beyond  the  fact 
that  they  Rre  both  skulls  of  birds. 

This  diil'erence  is  quite  aa  great  when  we  come  to  compare  the 
akulk  of  Chordeileg  and  Geoeoeeyjc,  for  here,  too,  it  would  be 
very  difficult,  if  not  quit«  impossible,  to  pick  out  a  single  feature 
in  the  one  that  wouhi  in  any  way  be  comparable  to  the  corre- 
sponding one  in  the  other. 

Except  for  the  fact,  as  stated,  that  they  are  both  skulls  of  birds, 
they  are  totally  unlike. 

Not  nearly  so  much  so  is  this  the  case  with  Trogon  and 
Chordeiles ;  for,  different  as  tho  skulls  of  these  two  forms  really 
arc,  I  tliink  I  can  see  a  certain  resemblance  between  them, 
slight  as  it  is. 

Still  even  here,  at  the  best,  it  is  little  more  than  a  superficial 
likeness ;  they  have,  however,  in  common  the  basipterygoidal 

procrs5!ep,  if  notliiniL,'  beyond  that.  Their  mandibles,  as  we  know, 
are  entirely  dissitnilar.  Notwithstanding  this,  it  would  ho  far 
easier  for  us  to  conceive  that  a  Trogon'e  skull  was  a  very  much 
modifii  d  Caprimulgine  one  than  it  would  be  to  picture  any 
relation  hetworn  it  and  the  ^^kull  of  Geoeoret/.r. 

With  these  facts  before  us  we  are  not  surprised  to  fiad,  what 
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is  really  the  ease,  that  the  omeous  hyoid  ardies  of  these  several 
types  are  also  o£  Tory  different  pattenu,  aod  do  not  suggest  to 
us  any  speeial  relationahip  of  their  owners. 

To  sum  up  then,  so  &r  as  the  sknUs  of  these  birds  are  con- 
cerned. Had  we  no  other  part  of  their  structure  to  guide  us, 
I  think  we  should  be  fully  justified  in  placing  tibem  in  separate 
orders  of  birds.  But  let  ns  still  fiirther  compare  the  charac- 
ters of  their  osseous  structures  and  pass  to  a  consideration  of 
the  remainder  of  their  axial  skeletous. 

First  let  us  take  a  glance  at  the  number  of  Tertebra  in  the 
spinal  columns  of  the  sereral  birds  in  question^  irrespectiTO  of 
any  special  characteristica  these  Tertebrtt  may  possess  in  them- 
selves. For  I  wish  it  to  be  distinctly  understood  that  although 


Spedet. 

Number  of  verte- 
bne  in  the  oervi- 
C'J  portion  uf  (lie 
column  that  are 
without  free  lilw. 

The  firstvertebra 

thiit  be!irt<  a  pair 
of  free  hba. 

1  The  first  Tcrfebra 
'  who£e  ribs  oon- 
!  nect  with  the  ster- 
num bj  eoetal  ribi. 

12 
U 
12 

13Lh 

(wiliioat  nndronn 
prooeiMe). 

12th 

(with  unciform 
prooeMesj. 

13th 

14th 

18th 

(14th  in 
P.  JS'tUtaUi). 

l&Oi 

Species. 

NuuilxT  of  dorsal 
vertebras  con- 
necting with  ater* 
num. 

No.  of  vert,  in 
sacrum  and  the 
iifiral  ribe. 

No.  of  ft«e  tail 
vertebne,  includ- 
ing pygostyle. 

/ 
\ 

r 

Geococcyjc  californiantus  • 

4 

6uid  one  more 
donal  vert  that 
does  not  ho  con- 
nect, making  5 
donek). 

3 
3 

1  (and    one  more 
dorsal  vert,  that 
does  not  bo  con- 
nect} t 

12 

There  is  one  pair 
of  laOfBl  rihi. 

10 

Moral  lUie  join 
■temiiiD. 

ii 

7 
6 

(5  in  Um  Whip- 
poor-wiU) 

6 

• 
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I  place  the  just  amouBL  of  weight  that  should  attach  to  the 
numher  of  these  segments  in  the  spinal  cohunu  of  any  bird,  I 
think  it  sliould  be  borne  in  mind  that  these  vcrtebra3f  are  as 
much  eutiilcd  to  be  considered  in  the  light  of  the  special  form 
each  or  any  of  them  may  assume,  as  is  auy  other  part  of  the 
Bkeli'tuii. 

The  day  may  yet  come  when  iho  question  of  the  exact  uffiiiiLy 
of  avian  forms  (or  any  other  class  of  vertebrates  for  that  matter) 
will  have  arrived  at  such  a  point  of  reiiucnient  as  to  rctpiire 
tliat  oven  the  morphology  of  mch  u  rtehra  shall  bo  known,  to 
assist  us  in  correct  deciyiouH.  In  tlie  table  which  1  licrc 
inlroduce  (p.  the  number  of  ribs  and  some  few  other  poiuts 
which  I  deem  it  well  to  compare  have  heen  entered. 

Bo  far  as  wo  are  able  to  judge  by  a  comparison  of  these,  it 
would  seem  that,  taking  into  consideration  tlic  kiml  of  data  pre- 
sented, Trocjon  comcj^  nearer  to  Qeococcyx  in  its  vertebral  column 
than  it  docs  to  any  of  the  Caprimulgi.  But  it  must  be  remciu- 
hcred  that  it  is  really  very  diflBcult  to  discern  auy  truly  striking 
resemblances  among  the  vertebral  colunms  of  the  several  birds 
under  consideration. 

Turning  to  the  pelves,  we  find  on  comparing  the  pelvis  of 
Trogon  v  ith  that  bone  as  we  find  it  in  some  of  the  Nightjars  and 
"Whip-poor-wills,  that  there  is  a  certain  superficial  likeness  which 
strikes  us ;  but  when  wo  descend  to  the  comparison  of  details,  we 
are  again  met  by  the  fact  that  these  resemblances  are  purely 
superficial.  Of  course  neither  the  pelvis  of  Chordeiles  nor 
Trogon  reminds  us  in  the  least  of  the  unique  pelvis  which  so 
conspicuously  characterizes  the  skeleton  of  Qeococcyx.  How 
they  would  compare  with  certain  other  Cuckoo>like  birds  I  am 
unable  at  present  to  say,  from  lack  of  proper  material  on  which 
to  form  an  opinion. 

Passing  to  the  tUmnm  (and  I  hare  figured  thia  bone  for  both 
Chordeiles  and  Q-eoeoeeys  in  mf  memoirs  above  referred  to, 
and  for  Trogon  in  the  present  paper),  we  are  at  once  struck  by 
the  resembhince  between  the  sterna  of  2Vi»^»  and  &eoeoccgx ; 
the  bones  here  are  really  very  much  alike,  and  both  are 
esaentiaUy  different  from  the  single-notched  atemum  of  Chor- 
deilee. 

Coming  next  to  the  ekoulder'girdlet,  we  are  once  more  at 
sea,  for  these  parts  not  onlj  have  no  special  likeness  to  each 
other,  so  far  as  Trogon  and  the  Caprimulgi  are  concerned,  but 
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bot^  on  the  other  haad,  sre  extremely  unlike  the  peetond  girdle 
M  we  find  it  in  Qeaeoecjfs. 

These  remarks  apply  with  equal  truth  and  force  to  the  peehral 
and  pelpie  Umb$  of  the  several  forms  under  examination;  and 
even  iu  the  case  of  the  reversion  of  the  toes  in  tRvgon  and  the 
Ground-Cuckoo,  we  are  all  aware  that  in  the  former  bird  the 
second  toe  is  turned  back,  while  in  the  latter  it  is  the  fourth 
one  that  is  reversed. 

I  agree  entirely  ^with  Professor  W.  K.  Parker  when  he 
states  that  **  the  familiar  term '  sygodaetyle  *  for  birds  with  a 
certain  form  of  foot  has  been  very  useful ;  and  yet  how  mueh 
ignorance  it  may  be  made  to  hide !  It  seems  to  be  something 
when  one  knows  that  a  certain  bird  belongs  to  that  group ;  and 
yet  a  Cuckoo,  a  Parrot,  ond  a  Woodpecker  come  none  the  nearer 
each  other  zoologically  by  the  possession  of  that  kind  of  foot 

To  recapitulate  then,  and  judging  from  the  tkdeUmf  alone,  we 
must  see  that  such  a  form  as  C^eoeoc^s  ealifomumui  is  more  or 
less  remotely  related  to  such  birds  as  Ahedo  and  Daceh^ 
perhaps  much  nearer  them  than  it  is  to  the  true  Tree-Cnekoos. 
In  saying  this  I  am  aware  that  in  a  paper  recently  read  for  me 
before  the  Zoological  Society  I  was  still  inclined  to  support 
the  classification  of  Garrod,  who  divided  the  OueuHdm  into  two 
subfamiliesy  viz.  the  Ground-Cuckoos  (CeninyMdinai)  and  the 
true  Cuckoos  {OneuUfue)  (P.  Z.  S.  1874,  p.  121) ;  and  this  paper 
of  mine  referred  to  the  anatomy  of  Q,  ea^fornianui,  but  at  tiie 
time  I  had  no  specimens  of  true  Cuckoos  to  compare  it  with. 
Still  I  am  inclined  to  adhere  to  that  opinion  until  I  have  had  an 
opportunity  of  making  further  researches  into  the  slrueture  of 
many  other  types  more  or  less  nearly  related.  On  the  face  of  it 
I  should  be  disposed  to  thiok  that  Qeoeoecjfw^  so  far  as  its  skele- 
ton is  concerned,  came  nearer  to  such  a  form  as  Dacelo  gigmUea 
than  to  OIk^kIm  canont$,  for  instance,  notwithstanding  the 
structure  of  the  foot.  But  many  of  these  interrelated  groups 
are  exceedingly  puzzling,  and  still  require  a  considerable  amount 
of  original  investigation  of  their  morphology. 

Of  the  Caprimulgi,  of  course,  I  shall  have  more  to  say  further 
on ;  it  is  very  evident,  so  far  as  their  osteology  indicates,  that 
they  are  very  widely  separated  from  the  Trogons. 

And  now  as  to  the  Trogons  themselves,  still  being  guided  by 

»  i'arker,  W.  K.,  "On  the  Morphology  of  the  Skull  in tiw  Woodp«otos 
sod  Wiyneeks;*  Tmta.  linn.  Soc,  Zool.  2nd  Mr.  vol,  i.  pp.  1-23. 
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tbe  dceleton  alone,  it  u  very  plain  that  they  have  no  special 
affiaitj  ^th  the  Trochili. 

When  mj  eyee  first  fell  upon  the  skeleton  of  one  of  these 
TrogonSy  as  I  baTO  already  stated,  the  remark  was  forced  from 
me  that  they  wera  "  Capiimulgine  Cuckoos."  Eiist  impressions, 
how67er,  are  not  always  to  be  relied  upon,  for,  apart  from  tbe 
general  likenesses  of  their  steroa,  and  having  the  same  number 
of  cervical  Tertebne  without  ribs,  from  skull  to  pygostyle,  and 
from  pinion  to  pes,  so  far  as  the  skeleton  goes,  2Hyo«  mexicmua 
has  nothing  whatever  to  do  with  Qeoeoae^x  eaUfomianm,  and,  as 
stated,  I  have  no  true  Cuckoos  to  compare  it  with«  I  dare 
say  that  if  related  to  tbe  Cuckoos  at  all,  it  is  more  than  likely 
to  be  nearer  these  latter  in  its  osteology.  I  have  not  had  the 
opportunify,  as  yet,  to  examine  the  skeletons  of  either  OrotO' 
phaga  or  £^Afop«. 

Beyond  a  few  apparent  resemblances  I  find  nothing  in  the 
skeleton  of  the  Trogons  that  in  any  way  points  to  their  being  re- 
lated, even  remotely,  to  the  order  Caprimulgi;  and  it  seems  to 
me  that  there  must  be  a  considerable  gap  between  the  Trogons 
and  Kingfishers. 

The  Akatokt  ov  osbtain  CAPBncTOai. 
Glancing  at  our  Ust  of  material,  we  find  that  we  have  but  a 
few  American  forms  to  illustrate  the  structure  of  this  highly 
varied  group  of  birds.  There  is  an  alcoholic  specimen  of  the 
common  Whip-poor-will,  a  couple  of  skeletons  of  the  Nuttall 
Poor-wfll,  and  several  species  of  Cfhordeilet,  both  in  alcohol  and 
skeletons. 

In  my  first  contribution  in  the  P.  Z.  S.,  relative  to  the  structure 
of  the  Caprimulgine  types,  I  gave  a  very  ftiU  account  of  the 
osteology  of  Chitrdmles,  with  a  number  of  figures,  as  well  as  a 
description  of  the  skeleton  of  Knttall's  Poor-will.  I  am  con- 
vinced that  when  the  hundred  or  more  species  composing  this 
order  come  to  be  carefully  examined  as  regards  their  structure, 
there  will  be  not  only  some  very  good  characters  brought  to 
light,  but  considerable  difference  found  in  the  economy  of  the 
forms  composing  the  group. 

Among  the  notable  departures  it  wUl  be  remembered  that  in 
my  first  contribution  to  their  structure  I  found  the  arrangement 
of  the  bones  of  the  palate  entirely  difierent  in  the  Nightjars  and 
true  Whip-poor-wills. 
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As  the  extonul  cbaracterB  of  these  commoner  American  forms 
are  Imown,  and  are  fully  set  forth  in  general  works  upon 
ornithology,  I  need  not  introdnoe  them  here. 

Suffice  it  to  say  that  these  characters  fully  rank  as  ordinal 
ones  in  BO  far  as  they  distinguish  these  birds  from  either  the 
Swifts  or  the  Hummiug-btrds. 

When  I  say  ordinal  ones  I  mean  as  pertaining  to  an  order  in 
the  sense  which  that  division  holds  as  applied  to  Avian  taxonony, 
and  not  to  other  vertebrate  classes,  where,  as  we  know,  structural 
differences  are  far  greater  than  are  to  be  found  even  among 
the  extremes  in  the  class  Avet* 

Having  gone  carefully  over  all  the  literature  and  material  now 
available  that  bears  in  any  way  upon  the  present  group,  I  find 
no  reason  to  change  my  opinion  as  originally  set  forth  in  my 
memoir  published  in  the  Froc.  Zool.  Soc.  1885,  where  I  proposed 
(p.  914)  that  all  the  Gaprimulgine  birds  should  be  considered 
as  constituting  au  order — the  order  CAPBiiirLai.  I  men- 
tioned a  number  of  the  more  doubtful  forms  that  should  be 
admitted  to  this  order,  as  J^yeHbius,  8ietttomu,  JPodarpUf  and 
others.  Scarcely  a  doubt  exists  now,  I  think,  in  regard  to  the 
relation  these  birds  bear  to  the  Owls,  through  SUaiomU^  and, 
further,  they  have  no  particular  affinity  either  with  the  Humming- 
birds nor  the  Swifts* 

Their  morphology  is  full  of  interest,  and  will  repay  very  caieful 
research  in  the  future. 

In  the  present  connection  it  is  my  intention  to  lead  off  with  a 
full  description,  if  the  one  fine  specimen  in  my  possession  will 
admit  of  it^  of  the  anatomy  of  our  common  American  Whip- 
poor-will  {Anira^Umw  tociferuM),  making  it  compantive  with 
the  more  aberrant  genus  CkordeiUi,  and  then  add  something 
further  in  regard  to  the  skeleton  of  PhaJanoptilui  NtttfalU* 

On  the  ^terylor/raphical  tracts  of  Autroytomus  and  Chordeilcs 
{pmitting  the  remiges  and  rectrices). 

Having  carefully  plucked  my  specimen  of  J^frotUmm  eoci- 
fertu  and  one  of  Ohordnlet  Useentit,  and  opened  before  me  my 
copy  of  Sclater*s  edition  of  Nitzsch's  '  Fterylogiaphy '  at  the 
proper  page  and  plate  (p.  87,  pi.  iv.figs.  1  2),  I  am  prepared 
to  present  a  few  remarks  upon  the  pterylosis  of  the  Caprimulgine 
bards  in  my  hands. 
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Commencing  with  the  pteryloBis  of  the  head,  I  find  in  A,  mnsi' 
ferut  the  flume  chameter  which  NifxscU  points  out  for  the 
!EuTopean  Whip-poor-wiU  (eee  Fl.  XYIII.  figs.  9  and  10  of  this 
paper),  and  that  is,  on  its  superior  aspect  there  is  a  triangular 
patch  fiUiug  in  the  upuce  just.posterior  to  the  superior  mandihie* 
Behind  this  the  feal^ers  form  a  median  longitudtnal  tract  of 
some  width,  which,  extending  down  the  back  of  the  neck,  as  the 
doTSO-cervical  tract,  forks  between  the  shoulder-blades.  Between 
ibis  median  tract  on  tbe  top  of  the  bead  and  within  the  superior 
eyelid,  on  either  side,  we  find  a  double  longitudinal  tract  of 
contour  feathers  which  join  those  in  front,  and  posteriorly  unite 
with  the  ptcrylosis  of  the  inferior  aspect  of  the  head  or  tbe 
throat.  Aptcria  occupy  tbe  iutcrspacee  among  these  supra- 
capital,  longitudinal  pteryljD  on  tbe  head  of  this  Whip-poor-will, 
and  as  a  distinctiye  feature  it  is  OTen  better  marked  iu  our  speci- 
men of  Ckordeilet. 

It  will  be  remembered  that  liitzscb  figured  this  character  for 
Ot^^mulgw  eui'oj)wu$  and  Nyctomk  (/mndis^  while  he  states  in 
the  text  that  he  compared  these  two  forms  with  C,  longipennisi 
0.  forcipatus^  and  C  ptalurut*  He  also  examined  pterygrapbi- 
oally  jEgotMet  Zfotte-SoUandia,  Podargus  gigM,  and  lHyeiomU 

On  the  throat  of  the  Common  American  Whip-poor-will  the 
feathers  are  arranged  in  fairly  well-defined,  lougitudinsl  rows, 
and  Nitzsch  found  this  to  be  characteristic  also  of  tbe  European 
bird ;  but  in  Chordeiki  these  rows  are  not  Tory  easily  made  out, 
if  the  throat>feathers  are  inserted  upon  any  definite  arrangement, 
and  I  am  inclined  to  belieTO  that  iu  this  latter  form  this  is  not 
the  case. 

Anteriorly  the  cerrical  rcgiou  is  densely  feathered  in  both 
AntrotUmut  and  Chordeiles^  the  tract  extending  to  the  points 
opposite  the  clavicular  heads  of  tbe  os  JureuJa,  laterally ;  while 
mesiolly  an  aptera  occurs  of  no  great  extent  between  the  forks 
of  the  bone  juHt  alluded  to  (fig.  9). 

Nitsscb  found  a  different  state  of  things  in  this  region  in  the 
European  Kightjar,  for  he  draws  the  entire  antero-cervical  spaoe 
without  feathers,  which  reduces  the  neck-tracts  to  two  longi^ 
tndinaly  lateral  pteryla*,  as  shown  in  his  figure  of  that  bird. 

The  superior  mandibular  bristles  in  the  Whip-])oar-wiU  before 
me  are  conspicuously  long,  and  are  deeply  inserted  as  a  single 

•  "  Feather- LraeU,"  from  irrepov  uud  t'Xg, 
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row  just  within  the  margin  of  the  gape.  These  bristles  gradually 
increase  in  lensjtli  froMi  before  backwards,  the  posterior  one 
being  nearly  4  eentiineln's  lon^;.  A  few  abort  and  Ktrafi;ii;liug 
ones  are  also  found  in  the  guhir  npare  beneath.  In  the  Night- 
jar these  bristles  are  very  slinrt,  both  above  and  below,  and  are 
by  no  meant)  a  striking  feature  in  this  bird,  as  they  certainly  are 
in  the  Antrostomtts. 

Reluming  to  the  dorso-spinnl  tract  in  the  last-named  specimen, 
we  find  the  extremitieB  of  the  lorks  between  the  shouldtT-blades, 
alrcnrly  alluded  to  above,  joined  by  the  ends  of  a  simikir  1nit 
counter-disposed  fork,  comiiiij:,  as  it  were,  up  from  the  lumbar 
region.  From  the  apex  of  this  latter  Uie  s[)inal  tract  appears 
to  be  more  or  less  distinctly  divirb  d  into  two  parallel  rows,  the 
median  space  between  tlieni  being  tilled  in  with  less  regularly 
arranged  feathers.  Posteriorly  the  oil-<,'land  stands  between 
these  rows,  which  slightl}'  diverge  us  they  reach  it.  This 
cour:«e  of  the  spinal  tract  evidently  creates  a  lozenge-shaped 
ptcryla  between  the  shoulder-blades,  and  this  is  even  better 
marked  in  ChonJeiUs.  The  apteria  or  "  featherless  spaces  "  on  the 
dorsal  aspect  oi  these  birds  are  very  sparsely  covered  with  feathers 
to  the  extent  shown  in  fit^ure  10. 

Now  Nitzsch  found  quite  a  different  arrangement  of  the  spinal 
tract  from  this  in  the  European  Ni^ditjnr,  as  may  be  seen  from 
bis  iiiiure,  and  the  words  ed"  his  text,  where  he  says, '*  spinal 
tract  at  first  broad,  forked  lietween  the  shoulder-blades,  each 
branch  united  to  the  broad  rump>baud  by  a  single  row  of  con- 
tour-feathers.'* 

We  muit,  however,  recollect  that  this  eminent  naturalist  alaq 
stated  that  these  tracts  differed  *'  in  the  various  genera." 

A  curious  departure  is  seen  in  C'hordeiles  /twrmis,  where,  on 
either  side,  a  broad  tract  joins  the  hinder  aj)ex  of  the  lozenge- 
shaped  dilatatioji  of  the  spinal  tract  with  the  pt»sterior  extre- 
mity of  the  ventral  band  of  the  correspondiu*;  side.  The  course 
of  this  broad  connecting  band  ia  directly  beneath  the  arm- 
pit." 

Speaking  of  the  "  oil-i,dand  "  in  these  birds,  Nitzsch  says  it  "is 
remarkably  small,  probably  the  smallest  in  proportion  that 
oecnrs  in  the  whole  class  of  birds  ;  it  is  of  an  elongated  oval  torni, 
without  a  circlet  of  feathers  at  the  tips"  (op.  cit.  p.  87). 
This  description  applies  in  every  particular  to  the  two  American 
forms  of  Caprimulgi  before  me. 
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As  bIiowil  in  Fl.  XYIII.  fig.  10,  the  ^'femoial  tracts  *'  arevezy 
definitely  marked  in  Antrottomus ;  thej  are  broader  and  more 
difiuBo  io  €fkordeUM»  The  feathering  of  the  iniegnmenta  of  the 
pelvic  Umba  of  either  of  these  geneia  is  somewhat  sparse  and 
scattered,  and  without  definite  pattera. 

Turning  now  to  the  Tentral  aspect  of  the  body,  we  fiud,  in 
common  with  what  Nitssch  found  in  Q^frimul^m,  that  in  these 
American  forms  the  aaconal  snr&ce  of  the  wings  are  yery  tbiddy 
feathered  all  over ;  the  feathering  becomes  scattered  as  we  pass 
on  to  the  patagium ;  but  the  free  anterior  edge  of  this  latter 
membrane  has  a  narrow  and  dense  row  of  small  feathers  inserted 
along  its  entire  length. 

I  haTe  already  described  abo^e  the  pterylosis  of  the  anterior 
oerrical  region;  this  leaTcs  ns  to  consider  the  feathering  of  the 
pectoral  aspect  of  the  body.  Here  we  find  that  both  AiUro$iomiit 
and  Chordeilei  agree  very  closely  with  the  European  Night- 
jar, as  the  pterylosis  of  that  bird  has  been  described  by  Kitssch. 

The  ventral  tracts  in  all  are  broad,  broader  than  the  well- 
defined  humeral  tracts  of  the  dorsal  aspect,  being  rather  widely 
separated  in  front,  and  blending  somewhat  with  the  aforesaid 
humeral  tracts  at  the  summit  of  either  shoulder. 

The  median  apterium  of  the  cheet  (if  we  may  apply  this  term  to 
it  here)  is  uniformly,  though  thinly,  feathered  in  both  AnirotiO' 
mut  and  Ohordeiletf  which  sparse  feathering  is  extended  over  the 
abdomen  below.  This  condition  is  not  taken  into  consideration 
by  Kitssch  in  his  figure  of  these  parts  in  CapHmulgut,  From  the 
posterior  extremity  of  the  broad  ventral  tract  on  either  side  in 
the  Whip-poor-will  and  Nightjar  we  find  a  narrow  contour 
abdominal  tract  running  backwards  on  a  curved  line  to  join  the 
fellow  tract  of  the  opposite  side  behind  the  vent. 

The  pelvic  limbs  are  fairly  well  covered  with  feathers  upon 
this  aspect,  though  not  so  much  so  as  they  are  upon  the  reverse 
sides. 

So  much,  then,  for  the  pt^lography  of  the  Caprimulgine 
birds  now  under  consideration.  Alter  the  detailed  way  in 
which  I  have  attempted  to  describe  it  in  the  above  paragraphs, 
it  will  be  hardly  necessaty  to  present  synoptical  tables  of  differ^ 
ences  or  similarities  to  be  found  in  the  two  American  genera 
examined.  The  principal  facts  to  bear  in  mind  are  that  the  ptery- 
losis of  the  American  AntrotimuM  toefferus  differs  from  the 
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pterylooB  of  the  European  bird  as  described  by  Nitzsch  in  a  few 
well-marked  partieulara,  and  tiiat  both  of  iheee  forms  again  differ 
in  this  particular  from  OkordeHett  to  say  nothing  of  the 
ftirther  departures  which  we  find  when  we  come  to  compare 
both  Whip-poor-wills  and  Nightjars  with  such  types  as  NyciomU 
grandU  and  some  others. 

No  doubt  further  on  we  shall  find  that  still  more  striking  dif- 
ferences in  pterylosis  exist  among  the  Capriniul>^i  and  the  Swifts 
and  Humming-birds,  to  say  nothing  of  what  may  be  discovered 
between  the  last  two  groups  in  this  regard. 

Before  oondudiog  what  I  have  to  say  about  this  character 
in  the  Ckprimulgi,  it  should 'be  observed  that  although  they 
differ  among  themselTes  in  their  pterylography,  there  is  a  certain 
geueial  similarity  of  pattern  in  them  all,  l^e  fundamental  cha- 
racters of  which  are  probably  well  exemplified  in  our  Antro- 
'tUmus,  as  shown  in  figs.  9  and  10 ;  while  the  departures  from  it 
may  be  easily  made  dear  and  apparent  by  the  most  superficial 
comparison  of  the  several  genera,  as  I  have  attempted  to  point 
tbem  out  or  directed  attention  to  those  already  described  by 
Nitasch. 

Observaduus  uu  the  Anatomy  o/' Autroatumus  aj)aH  J'tom  lite 

Skeleton. 

(Ckn^aritotu  wiih  Chordeiles.) 

Thanks  to  the  labours  of  Huzley,  Miiller,  Nitzsch,  Macgillivray, 
Curier,  €brrod,  and  Forbes,  and  to  an  admirable  paper  by 
Mr,  Frank  E.  Beddard,  the  present  Prosector  to  the  Zoological 
Society  of  London  (P.  Z.  S.  1886,  p.  147),  much  is  already  known 
of  the  anatomy  of  the  most  prominent  representativea  of  the 
<Hrder  Capritnulgi. 

In  the  present  conneefcion  I  shall  attempt  little  more  than  a 
verification  of  the  observations  of  these  trustworthy  writers  by 
disseetioM  of  the  material  I  have  at  hand,  and  thus  fill  in  the 
scheme  of  my  memoir. 

First,  then,  in  the  two  specimens  before  me,  with  a  scalpel  I 
carefully  remove  the  integument  ^tirely  from  the  head  and 
down  as  far  as  the  root  of  the  nedc.  This  done,  the  first 
thing  that  strikes  us  is  that  we  can  easily  discern  the  form  cf  the 
superior  aspect  of  the  brain  even  through  the  skull-walls,  which 
have  here  been  rendered  more  or  less  transparent  by  soaking 
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in  alcohol.  It  will  l>e  observed  that  the  brain  of  Ohordeile$ 
Is  considerably  Inrgcr  than  the  brain  of  the  Whip-poor-will, 
notwithstanding  the  fact  that  iu  the  latter  bird  the  skull  is 
markedly  wider,  longer,  and  flatter;  while  in  the  Nighthawk  the 
parietal  region  of  the  skull  is  more  dome-like  and  rounded. 
The  eyo8  ia  the  Nighthawk  are  rather  larger  than  they  are 
in  the  Whip-poor-will;  while  in  ihe  latter  the  recurved  limbs  of 
the  hyoidean  cornua  are  longer,  more  median,  and  reach  higher 
up  on  the  cranium  than  they  do  in  Chordeihs. 

Marked  diflferences  of  course  characterize  the  skulls  of  these 
two  forms  ;  but  of  this  we  shall  have  something  to  say  later  :  the 
iiiter-ramal  layer  of  muscles  is.  thicker  iu  ChorJei/es  than  it 
is  in  Anti'ostomus^  completely  shutting  out  of  sight  the  hyoidean 
apparatus  iu  the  former  bird,  while  its  form  can  be  easily  made 
out  in  the  last-named  type  through  this  muscular  layer. 

We  need  not  enter  here  upon  a  comparison  of  the  structure  of 
the  neck  in  these  two  birds,  but  proceed  at  once  to  remoTO 
tiie  skin  from  the  body  and  limbs. 

On  the  Mode  ofLmrHon  of  the  Pafagial  Mutelee  of  the 

Pectoral  Limb. 

These  I  not  only  examined  iu  the  HpeeiTnens  b  t  i  c  mo  of  An- 
Irostomus  and  Chordeihs  fexemU^  but  iu  a  number  of  other 
Hpei'ies  of  the  latter  genun,  with  the  following  results.  Our 
Aiiiencan  AV'liip-pour-will,  I  find,  has  the  tendons  of  these 
patagial  inLi.-^eles  of  the  arm  inserted  in  precisely  the  same 
manner  as  G^arrod  fouud  them  iu  Capi-lmnh/m  europmis,  see 
either  iu  his  "Collected  Meinoir^,"  or  in  my  copy  of  his  figure 
in  my  **  Contributions  to  the  Aiiatom}'  of  G'eococri/.v  "  (P.  Z.  S. 
1886,  p.  471).  But  it  will  be  as  well  to  mention  here  that 
these  tendons  are  far  more  sleuder  than  one  would  bo  led  to  suppose 
from  this  anatomist's  drawing  alone.  They  are  exeeediufijly 
delicate  in  structure.  This  remark,  however,  does  not  so  well 
apply  to  the^r  tendons  of  the  patagial  muscles  as  we  find  them 
in  the  <;euus  Chordiih a  ;  here  they  are  decidedly  broader  and 
stronger  than  they  are  in  the  Whip-poor-will,  and  alt^io  present 
certain  well-marked  dilVerences.  Now,  although  the  plan  of 
arrangement  is  essentially  the  same  in  the  Nighthawks,  we  find 
that  the  tendon  (the  main  tendon)  of  the  tensor  patagii  brevis  is 
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evidently  compoaed  of  two  loDgitudinal  slips  coming  off  from  the 
distal  apex  of  the  muscle  together,  they  being  but  lightly  held 
together,  as  they  descend  towards  the  muscles  of  the  forearm, 
by  a  delicate  connective  tissue.  The  anterior  or  distal  division 
of  this  double  tendon  is  the  one  which  becomes  inserted  in  the 
extenaw  metaearpt  radialis  longior  muscle  of  the  forearm  at  the 
juncture  of  it  •  tendon  and  fleshy  part.  The  inner  slip  of  the 
main  tendon  of  the  tensor  patagii  brevis,  or  the  flip  next  to 
the  humerus,  is  directed  as  in  the  Caprimulgi  generally.  In  other 
words,  the  arrangement  here  is  the  same,  only  the  tendon  of 
the  muscle  makes  it  appear  somewliat  different  from  the 
arrangement  in  the  Whip-poor-will,  upon  dissection,  from  the 
fact  that  in  the  main  tendon  the  two  slips  are  so  evidently 
distinct.  Both  of  these  birds  possess  the  "  bicipital  slip,"  shown 
by  Garrod  to  be  present  in  the  Caprimulgi* 

There  is  yet  another  point,  however,  preieiit  in  the  Night- 
hawks  which  I  have  failed  to  find  in  the  specimen  of  AntrO'- 
$tomus  before  me.  It  is  this :  when  the  tendon  of  the  tensor 
patagii  longm  muscle  comes  to  be  about  opposite  the  points 
where  the  slips  of  the  tendon  of  the  tensor  patagii  brevis  are 
inserted  into  tiie  structures  of  the  forearm,  it  sends  off  a  delicate 
little  teudinons  slip  which  is  inserted  upon  the  extensor  metacarpi 
radialis  longior  muscle,  at  the  same  point  where  the  di^taI  slip 
of  the  tendon  of  the  la.st-named  muscle  is  also  inserted, ».  «. 
at  the  point  of  union  of  iu  tendon  and  corneous  portion. 

On  reading  over  this  short  description  as  detailed  in  the  last 
few  paragraphH,  it  seems  hardly  necessary  to  give  any  figures  to 
make  my  r^arks  the  clearer;  it  will  bo  well  to  note,  however, 
that  among  the  North-American  Caprimulgi  at  least — and  it 
will  undoubtedly  hold  good  for  the  entire  group, — the  method 
of  insertion  of  the  slips  of  the  tendons  of  these  patagial  muscles 
of  the  arm  may  differ  for  the  several  genera  very  appreciably,  and 
on  proceeding  with  my  dissections  of  Antrostomw  and  Chor- 
deHs9  I  am  the  more  oonTinoed  that,  at  genera,  they  are  Tezy 
weU-marked  ones. 

Of  the  J^ectoral  Muscles. 

Both  in  Antroitomue  and  Ohorieilee  all  three  of  the  pectoral 
muBclefl  aie  pieaent.    FeetaraUe  tm&or  and  peetcraUs  eeemtdue 
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are  in  each  cwie  very  well  developed,  while  peetoralu  tertius  is 
quite  small  and  inngnificant  iu  comparison  eren  with  the  second 
pectoral.  It  arises  mainly  from  the  shaft  of  the  corresponding 
ooracoid,  and  oul/  the  extremities  of  its  most  posterior-reaching 
fihres  arise  from  the  sternum,  and  not  as  in  many  other  birds, 
where  a  proportionately  good  share  of  its  hulk  may  spring  from 
this  last-named  bone. 

All  these  pectoral  muscles  are  inserted  into  the  humerus  in 
a  manner  common  to  the  great  majority  of  the  class  Ares,  and 
require  here  no  special  remarks  upon  that  point. 

Nbtet  on  the  Anatomy  of  the  Pehie  Limb. 

When  examining  that  group  of  muscles  of  the  thigii  used  so 
Buccessfully  by  him  iu  classification,  Garrod  dissected  specimens 
of  C(tprimulgu8  e^iropceus  and  Chonlciles  tcxensis,  almost  identi- 
cally the  same  forms  as  those  before  us.  In  them  he  found  that 
they  possessed  th©^  "  femoro-caudal,  the  scTnitcndinosus,  the 
accessory  semitendinosus,  and  the  postacetabular  portion  of  the 
tensor  fascifc  but  "  the  ambiens  and  the  accessory  femoro- 
caudal  are  absent."    (Coll.  Mem.  p.  192.) 

My  observations  tend  to  coniirm  these  results  for  the  genus 
Chonleiles,  and  enable  me  to  say  that  the  same  statement  holds 
good  ioT  Antrostomus'y  both  limbs  of  the  birds  before  me  were 
carefully  examined,  and  all  the  muscles  of  the  thigh  dissected 
out.  I  also  saw  that  the  main  artery  of  the  limb  was  the 
9ciaiicy  as  it  is  in  the  majority  of  birds. 

Passing  next  to  the  foot,  I  dissected  out  ih{^ plantar  tendons 
of  both  feet  in  the  Whip-poor-will,  and  the  same  parts  in  both  feet 
of  Chordeiles  texemis  and  C.  te.ve}hsi6-f  var  Menryi. 

Here  again  T  can  confirm  the  obseryations  of  Professor 
Garrod,  who  found  that  in  Caprinuilgus  europceus  "the  two  deep 
flexors  descend  beyond  the  ankle-joint  independently,  as  usual ; 
after  passing  which,  generally  about  one  third  down  the  tarso- 
metatarse,  they  blend  completely  before  any  slip  has  been  given 
off.  From  the  conjoined  tendon  thus  formed,  the  tendons  of 
distribution  spring,  four  in  mimbcr,  one  to  the  hallux  and  others 
to  each  of  the  three  anteriorly  directed  toes  (see  Collected 
Memoirs,  fig.  i,  p.  292),  that  to  the  hallux  being  generally  sepa- 
rated off  before  any  of  the  others."    (0^.  cit.  p.  294.) 

It  struck  me,  however,  that  in  ChordeilM  the  tendon  of  the 
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Jlesfor  longw  kattueU  enjoyed  a  greater  degree  of  freedom  tlian 
had  been  found  bj  the  anatomist  just  quoted  to  exist  in  BueeroB 
rkinoeerot,  whieh  I  believe  to  be  m  he  found  it  in  Ot^nmul^ ;  as 
in  ChordeHet,  it  is  easily  sepaiftble  from  the  deep  flexor  alon^  ii$ 
Bide,  thus  approaching  somewhat  more  nearly  the  oondition  as 
found  in  Mmotiu  lewmi. 

Other  Xotes. 

OuTier,  Nitzsch,  and  Beddard  (P.Z.S.  1886,  p.  147)  have 
all  made  careful  examinations  of  the  syringes  of  the  Capri- 
mulffi;  and  the  tracheo-bronchial  ayringcs  of  Caprimnlgus  and 
OhordeUes  are  well  known.  I  have  investigated  this  part  of  the 
anatomy  of  the  forms  before  me,  and  find  they  agree  in  all  parti- 
culars with  the  descriptions  given  by  the  above  authorities ;  all  of 
whieli  will  obviate  the  necessity  of  my  entering  upon  further 
details  here.  Beddard's  paperjust  alluded  to,  is  a  real  contri- 
bution to  the  anatomy  of  these  parts  for  the  Caprimalgi,  and  will 
well  repay  reading  in  the  present  connection. 

Antro8tomu8  has  two  carotids  present,  taking  the  usual  course 
up  the  neck  in  the  mid-vertebral  canal.  This  agrees  with  what  is 
already  known  for  Caprimulgus  and  Chordeiles  \  and  I  verified  the 
£Eict  in  the  latter  bird  in  the  specimen  at  hand. 

Intestinal  cseca  are  present  in  both  Antrostomus  and  Chordeiles^ 
being  in  eacL  case  a  long  slender  pair  (fully  4  centimetres  in 
length)^  and  each  about  one  half  the  calibre  of  the  intestine  to 
which  they  are  atta<;hed. 

Upon  investigation  I  find  that  Antrostonms  possesses  a  small 
gall-bladder,  while  the  several  species  of  Chordeiles  lack  tliis 
organ  :  this  confirms  the  observations  of  Mr.  Beddard,  who  found 
that  in  the  1  at  tor  case  Garrod  had  also  left  a  MIS.  note  to  that 
eifect  (P.  Z.  S.  1886,  p.  151). 

The  form  of  the  oDsophagus  and  stomach  is  pretty  much  the 
same  in  both  the  Whip-poor-will  and  Nighthawk,  although  as 
regards  size  it  is  comparatively  larger  in  the  latter  bird.  I  find 
it  to  be  a  fiask-i^haped  pouch,  somewhat  compressed  from  side 
to  side,  with  the  walls  of  a  fairly  uniform  thickness,  and  com- 
posed of  strong  rugsD.  These,  commencing  at  the  lateral  tendinous 
centres  at  either  side,  curl  round  and  round  in  double  loop  until 
they  come  to  the  oesophageal  tube,  which  they  ascend  for  a  short 
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distance  and  upou  which  they  are  gradually  lost.  These  ruga 
aie  flo  well  marked  that  they  may  be  easily  discerned  from  an 
examination  of  the  external  surface  of  the  stomacli ;  and  upon 
the  dorsal  aspect  of  the  organ  they  seem  to  rise  into  a  sort  of 
transverse  ripple,  a  character  present  also  in  the  Whip-poor-will. 
The  (esophagus  is  of  large  calibre  in  these  birds,  and,  as  stated, 
thick  and  firm  as  it  approaches  the  gastric  pouch. 

The  small  intestiue  is  delicat  ly  constructed,  and  not  especially 
large  as  it  passes  from  tlie  wall  of  the  stomach  at  a  point  situ- 
ated at  the  upper  right  side  of  the  organ,  not  far  from  where  the 
oesophageal  tube  enters. 

Inside  the  stomaeli  the  gastric  riigff)  are  covered  by  a  moderate 
layer  of  corneous  tissue,  composing  about  one  third  the  thickness 
of  the  stomach-wall,  which  may  best  be  seen  upon  a  section  of 
the  organ. 

Of  the  Otteolo^y. 

For  the  purposes  of  clasfiitioa' ion  1  i;ave  in  my  first  memoir 
on  tlio  j)rt  s(_Mit  subject  (P.  Z.  S.  Isn.j)  Kutru'li  iitly  full  descrip- 
tions of  the  skeleton  in  spcrimeiid  of  C/iordetles  aiid  l^halamo- 
ptilus  Kiiltalli  fur  al!  th  it  is  required  in  the  pre^ient  connection  ; 
tio  it  will  1>L*  oiilv  iuHe>s;iry  lu-re  to  make  some  athlitional  remarks 
upon  the  bkelelon  hb  fuiiiKl  in  my  specimeii  of  Antrostomm. 
Judging  from  the  figure  tif  the  base  of  the  skull  of  the  common 
European  Nightjar,  winch  I  copied  from  Hux)ey  and  repro- 
duced in  my  first  njcinoir,  I  .should  say  that,  oKtco logically, 
the  American  form  of  tliia  bird  was  very  much  like  it  in  that 
particular  system  of  its  anatomy;  indeed,  I  e.xpect  that  struc- 
turally the  two  forniH  ave  very  simihir.  Then,  as  one  Wuuld 
naturally  have  expect ed,  1  h  ive  found,  u()on  a  mere  HUi)crficial 
comparison,  that  OHteulugically  the  common  Wliip-poor-w  ill  and 
Nnttall'tj  i\jur-will  (P.  NittdiUl)  are  very  much  more  alike  than 
either  of  them  rc>cmMc  Chordi  Uc^.  In  fact,  it  takes  hut  a 
glance  at  a  skeleton  of  a  true  Whi[)-poor-will  and  a  Nighthawk 
to  convince  us  at  once  of  the  marked  dili'erences  that  exist 
between  them.  As  I  liave  elsewhere  said,  the^e  two  genera  of 
Caprimulgine  birds  arc  separated  structurally  by  very  ©icelieiit 
charactere!  of  a  nature  at  once  reet  grn'zable. 

Figures  in  the  plates  of  my  first  iiicnioir,  ab jve  alluded  to,  also 
illustrated  the  skull  of  a  Chordeiles  and  the  principal  bones  of 
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its  skeleton  ;  iuiJ  for  further  description  these  will  ans  ver  all  the 
purpuse?^  required.  In  the  present  paper,  liowcver,  1  lias  e  thought 
it  best,  for  the  sake  of  cum[)letciiess,  to  add  three  figures  of  the 
skull  of  XuUall'a  Poor-will  (P.  Xutialli)  in  order  to  show  ho\\' 
well  it  agree.^  with  CaprimultjuH  and  Antrosfoiiius,  and  differs  from 
the  skull  iu  Chordeilen  given  iu  my  former  memoir  (PI.  LIX. 
figs.  I,  2,  and  4). 

Upon  more  careful  and  extended  examination,  I  find  that, 
exeept  in  point  of  size,  Phahenoptilus  being  about  one  third  less 
than  Antrostomus,  the  skulls,  mandibles,  and  hyoidean  appa- 
ratuses of  these  two  forms  are  very  much  alike  indeed,  in  all 
essential  particulars.  And  as  the  characters  of  the  skull  of  the 
Whip-poor-will  are  well  known,  and,  further,  as  I  present  here- 
with figures  in  the  Plate  of  the  skull  of  the  Poor-will,  I  belieye 
that  any  further  oommouts  upon  this  part  of  the  subject  would  be 
Bttperflnous. 

One  point,  however,  in  respect  to  the  hyoid.  In  my  former 
paper  I  made  the  statement  that  in  it  the  hasibranchials  in  Niit- 
tall's  Nightjar  were  in  two  pieces.  This  was  true  for  the  speci- 
men  examined,  although  in  the  skdeton  of  Antrottomus  before 
me  these  parts  are  anchylosed  together,  which  may  be  the  casein 
all  old  hirds  of  both  these  genera.  GhorMmt  has  them  in  tfoa 
piece ;  and  I  am  led  to  belicTC  from  this  that  it  will  be  found 
to  be  generally  the  case  in  our  K.-American  Nightjars. 

Passing  next  to  the  remainder  of  the  azisi  skeleton  in  An- 
iro»t<mu9y  I  find  my  account  of  the  c<HTesponding  parts  for 
Chords  and  FhalanopUlut  SuMli  (P.  Z.  S.  1885,  p.  903)  to 
be  so  complete  that  it  leaves  bat  litHe  here  to  be  added. 

Upon  carefully  re-comparing  tiie  axisl  skeletons  of  the  three 
genera  Chordeiles,  PhalanoptUut,  and  AMtro9iomu9,  now  in  my 
hands,  it  confirms  my  previous  notions  as  to  their  agreements 
and  disagreements ;  aud,  as  one  would  naturally  expect,  the 
skeletons  in  the  two  Wiiip-poor-wills,  or  rather  the  Whip-poor- 
will  and  Nuttall*s  Poor-will,  are  most  alike. 

The  skeleton  in  a  specimen  of  a  Nightjar  has  already  been 
described  in  the  place  just  allnded  to;  aand  now  I  find  that  AttirO' 
atomus  agrees  with  PhahBuoptilui  in  having  eUvm  vertebras  in 
the  eervical  division  of  its  spine  before  we  come  to  that  which  is 
the  lirst  in  the  column  to  have  free  ribs  attsched  to  it.  These 
ribd  in  the  Poor-will,  however,  are  described  as  being  rather  long ; 
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wheroaB  in  the  specimen  of  the  Whip-pooivwitt  before  me  they 
are  quite  rudimentary  and  small,  although  they  hare  both  head 
and  tubercle. 

Eor  the  rest  of  the  vertebral  column  in  these  two  birds,  they 
practically  agree,  both  in  number  and  arrangement  of  the  ribs  and 
Tertebre.  Th&r  pelva  are  also  Tery  much  alike,  and  wear  the 
same  pattern  for  general  outline,  even  to  the  pointed  and  in-turned 
anterior  tips  of  the  ilia,  which  latter  feature  constitutes  a  very 
excellent  character  for  this  bone,  at  once  distinguishiug  it  from 
the  pelvis  of  a  Cfkordeilet. 

AntroUomm  also  agrees  with  the  Poor^wiU  in  having  but 
'free  vertebra  anda  pygostyle  in  the  skeleton  of  its  tail ;  whereas 
it  will  be  remembered  that  the  several  species  of  Cfhordeilei,  as  a 
general  rule^  have  smp  and  a  pygoatyle.  I  have  yet  to  find  an 
exception  to  this  statement,  All  three  genera  seem  to  possess  tm 
vertebro  in  the  series  that  anchylose  together  in  the  pelvis. 

In  Aniratiomus  in  the  dorsal  series  of  vertebne,  as  in  all  the 
Whip-poor-wills  and  Nightjars  which  I  have  examined,  thehiemal 
spines  are  comparatively  long  and  conspicuous,  the  anterior  ones 
being  trifurcate  at  their  extremities. 

Essentialiy  the  form  of  the  aiemumin  AntroHomut  agrees  with 
the  same  bone  in  PhahmoptUut,  and  the  general  form  it  assumes 
for  the  true  Gaprimulgine  birds  is  very  well  shown  in  the  figure  I 
gave  of  the  sternum  of  OhordnUt  texeMi$  in  plate  Ixi.  of  my 
first  memoir,  which  can  be  referred  to  in  the  present  connection. 
With  three  specimens  of  this  bone  before  us,  one  being 
diosen  from  each  of  the  three  genera  in  question,  they  may 
be  in  general  distinguished  by  the  following  characters  : — The 
sternum  of  OhordeUet  is  the  laig^st  of  the  three,  and  that  of  Pjla- 
Ugnopiihu  the  smallest.  The  **  costal  processes  *'  in  the  Whip- 
poor-wills  are  simple  erect  spines  (best  marked  in  Antrottomtu)  • 
whereas  in  the  Nightjar  they  are  more  like  lateraUy-compressed 
plates,  and  as  we  find  them  in  many  other  birds.  All  thz«e  have 
the  pair  of  deep  rounded  notches  in  the  posterior  end  of  the  body 
of  the  bone.  They  are  all  without  mauubrial  processes. 

The  thoMer-girdle  in  AtUrotiomut  is  very  like  those  parts  as 
I  have  already  deseribed  them  for  Nuttall's  Poor-will,  being  only 
proportionately  larger. 

Turning,  now,  to  the  pectoral  and  pehfic  liaAi  in  tiiis  Americaii 
Whip-poor-will,  we  find  that  they  also  essentiaQy  agiee^  except 
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in  point  of  mie,  with  the  cozreipondtng  booes  and  parte  in  J^ka- 
kfiopHlui  IfutiaUi,  thoae  in  Jnirotfomiu  of  ooune  being  the 
larger. 

With  a  skeleton  of  tbe  latter  bird  now  before  me,  and 
earefnUy  reading  over  nj  deaeriptiona  of  tbe  limbs  of  ChordeUM 
and  ^kdlmopUh$9f  as  I  gare  tbem  in  my  first  memoir  on  this 
group,  I  find  that  there  is  nothing  special  to  add  to  that  account ; 
aU  the  essential  chaxaeters  of  these  parts  being  duly  presented 
for  Hie  American  forma  of  Whip-pooi^wills  and  NighigaTS. 

There  is  one  more  statoment  I  made  there  that  seems,  how- 
ever, to  demand  correction ;  for  in  describing  the  proximal 
phalanz  of  the  index  digit  of  the  maniis  I  said  of  its  expanded 
portion  in  JPiakonopHhu,  that  of  the  two  perforations  which  were 
found  in  it  in  Chordeile$f  they  merged  in  the  former  bird  "into 
one  large  one."  This  is  not  so ;  for  npoik  a  more  extended  exa- 
mination 1  find  that  there  are  always  tv>o  perforations  in  this  part 
of  the  bone  in  dtt  the  forms  we  have  been  considering. 

This  is  all  I  have  to  stato  in  regard  to  the  descriptive  part 
of  the  structure  of  the  Caprimnlgine  birds  of  the  United  States. 
Should  it  become  neoessaiy  further  on  to  fidl  back  upon  this 
deseriptire  part,  for  the  sake  of  comparison  with  the  remaining 
groups  yet  to  be  described,  it  will  be  done ;  but,  so  far  as  I  am 
eonceraed,  I  am  firmly  convinced  that,  taken  as  a  group,  including 
all  other  "Whip-poor-wills  and  Kightjars,  and  such  forms  as  iQro- 
HhitUf  PMluruit  Sttaiomii,  and  Podaryut  and  others,  they  are 
fully  entitled  to  rank  as  an  Order  of  birds,  which  I  have  elsewhere 
designated  as  the  OAiBiHOLfti. 

Not  having  personally  examined  such  forms  as  jPodaiyH§, 
JEgnihd^^  IfyeHdrcmui*,  BtUrachottcmuMf  and  othm,  I  am 
not  fnUy  prepared  to  offer  an  opinion  as  to  the  families  and 
other  divisions  of  such  an  Order,  nor  to  stote  definitely  to  which 
other  groups  the  Gaprimulgi  are  most  nearly  related ;  but  I  can 
hardly  agree  with  Prof.  Huxley,  who  asserts  that  the  Gapri- 
mulgide  come  near  HRvj/on,  and  more  remotely  approach  Po> 
darffui  and  the  Owb*'  (P.Z.S.  1867);  for  believing,  as  I  do, 
that  Fodarytti  belongs  to  the  Order,  I  am  also  inclined  to  the 
opinion  that  we  shall  find  that,  through  8featomi$  and  Podargutf 

*  Ihawdnee  enunined  skeletons  of  NyMnmm  atUeeOU,  Tsr.  MmilU 
aeut  me  Iqr  my  oolleotoit  in  TosM.— R.  W  B. 
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the  Caprimulgiare  nearer  (be  Owl»,  and  oiUj  remotelj  approach 
the  Trogous. 

Again,  I  can  Imrdly  agree  with  Mr.  Beddard*,  wlio  would  retain 
such  forms  as  Antrostomus  and  CItordeiles  in  the  name  "  sub- 
familv :"  for  surely  all  tlie  essentiiil  structural  chanictera  of  these 
t  wo  forms  are  oifainih/  and  not  sub/a hiil//  rank  :  a  comparison  of 
the  skulls  alone  is  almost  sufl'ieient  to  determiue  this  point.  And 
the  breach  between  CItordeiles  ami  Steatornis  must  iudeed  be 
wider  tlian  a  mere  subfamily  line  can  ludicate. 

Anatomy  of  thf.  Nortu-Ameeica-n  ][iui'NDiNii).E. 

From  my  list  of  material  at  the  beginning'  of  thi.s  memoir  it 
will  be  seen  that  1  have  at  hand  ppt  eimens  of  every  genus  and 
species  of  Swallow  at  present  entitled  to  a  place  iii  the  United - 
States  avifaunn,  and  a  sufiBcieut  series  of  each  to  enable  me  to 
fully  investi^^ate  their  structure. 

I  will  take  them  up,  species*  by  species,  in  the  order  in  which 
they  occur  iu  tlic  *  Check-List  '  of  the  Americau  Ornithologists' 
Union,  but  need  nut  ])re.sent  a  synoptical  table  of  their  ex- 
ternal eharaeters,  for  these  are  well  known  to  ornithologists 
and  oruitiiotomista  tlie  world  o\  er. 

To  commence  with  them,  then,  we  will  take  a  look  atlheptery- 
losis  of  a  specimen  ol  I'royne  svlis,  compare  it  with  the  figures 
given  in  my  Phite  of  Ainpelis  cedrorttm,  and  wiili  jSitzsch's 
drawing  of  the  jiterylosis  of  Hirundo  ui'bic((  in  his  Tterylo- 
graphy,'  and  next  with  (jthi'r  American  niruudiiiiilce. 

Now  it  will  be  u  nienibered  that  we  found  the  pterjlosis  of 
Ampells  to  agree  essentially  with  incf^t  true  Passeres,  wherein, 
upon  thi'  dor.-al  asjieet  of  the  body,  the  chief  ieaturc  is  that  the 
"spinal  tract  "  terminatt  .s  in  a  lozenge-sha])ed  pteryla  situate 
mesially  between  the  thi^jhs;  and  on  the  ventral  aypeet  we  have 
another  well-known  distribution  of  the  j>1erylrc  cliaracleriHtic  of 
moHt  Passerine  birds.  Progue  diffcrj*  from  all  this,  and  agrees 
in  the  main  with  Ilinindu  urbica  as  figured  by  Aitzsch. 

This  author,  however,  dot  s  not  present  iu  his  work  a  ventral 
view  of  the  pterylosis  td'  a  Swallow,  but  says  iu  his  text  that 
'"the  single  geuus  7/?>?^//^/t>,  which  constitutes  this  group  ilitrun- 
dines],  ditfers  Uiore  tiiau  any  other  irt  its  habltu.s  from  the 
general  type  of  the  Ningiug-bird»<,  and  iu  this  rispcct  approaches 

«  F.z.B.iti86,p.  ir»a. 
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very  dosely  to  some  Ouculina,  namely  the  PTpseli.  Vor  this 
reason  I  usually  place  it  at  the  end  of  the  Passerinie,  in  the 
Ticinity  of  the  anomidoiiB  oucnline  form  just  mentioned,  which 
Btanda  in  the  same  relation  to  the  true  Cuekooa  aa  the  Swallowa 

to  the  ordinary  Soug-Mrds.  However,  pterylographicallj,  Mi" 
rundo  docs  not  difier  from  the  rest,  but  rather  harmonizes  com- 
pletely M'ith  Diccpum,  in  that  the  rows  of  single  contour-fi  athors 
uniting  the  saddle  w  ith  the  rump-band  are  either  entirely  deficient 
(IT.  rmticaf  H.  urhica)  or  indicated  <  nl  v  by  tworows  of  very  sparse 
contour-feathers  (//.  rupeBtrig),  The  dilatation  of  the  pectoral 
part  of  the  i  if  rior  tract  is  somewhat  divergent  at  the  end.  The 
niimlier  of  romigi'S  is  '  l'  teen,  of  which  nine  are  on  the  hand, 
and  of  tlicsc  the  first  is  the  longest;  the  first  six  secondaries  are 
remarkable  on  account  of  their  broad,  emarginate  extremities  '* 
(pp.  SI,  «5,  '  Pterylography  '). 

Now,  in  Proline  I  note  that  the  "  saddle  *'  at  the  end  of  the 
spinal  tract  is  very  broad,  althoiii:li  forked  as  in  Hirundo  urbieOf 
but  the  posterior  extremities  of  the  limbs  of  this  bifurcation  are 
joined,  on  either  side,  to  the  anterior  end  of  tlie  rump-tract  by 
distinct  and  well-markeil  rows  of  contour-feathers.  Further,  the  ' 
bifurcation  of  the  "  sadtilc  '  takes  place  at  about  the  middle  of 
the  back,  and  not  nearly  so  low  down,  namely  between  the  thighs, 
as  in  Hirundo.  Another  point  to  note  upon  this  dorsal  aspect 
in  Progne  U  that  the  "alar  tracts '*  are  very  extensively  joined 
witli  the  anterior  endingn of  the  "  humeral  tracta."  In  Hirundo 
Nitztich  even  seems  to  leave  nn  imfenthered  space,  on  either  side, 
in  these  localities.  The  "capital  area"  is  the  same,  but  in 
Progne  there  are  no  naked  areas  around  the  eye  and  auricular 
orifice,  as  io  OgptelvM^  and  as  I^itssch  haa  also  drawn  them  for 
H.  urbicn. 

Under  the  throat  in  Progne  and  in  most  Swallows  we  find  a 
longitudinal  naked  strip  running  down  dose  to  and  just  within 
the  ramus  of  tlie  mandible,  on  either  side^  which  terminates  at 
about  the  angle  of  the  jaw.  It  will  be  remembered  that  in  the 
Whip-poor*wilU  and  others  this  feature  is  nlso  present,  except 
in  them  it  assumes  a  somewhat  difi'erent  type,  the  feathers  of  the 
throat  being  arranged  in  regular  rows.  I  am  inclined  to  believe 
that  there  is  a  reason  for  this,  which  is,  that  in  these  birds,  accus- 
tomed as  tliey  nre  sometimes  to  swallow  very  large  insect><,  an 
operation  which  must  distend  the  throat,  or  even  momentarily 
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place  the  integument  there  on  the  stretcb,  these  unfeathered 
strips  would  spiead  to  meet  the  action,  but  as  the  parte  eame  to 
rest  again  after  swaUowing,  the  feathered  areas  or  strips  would 
again  become  juxtaposed  and  the  throat  apparently  fuU^feathered. 
In  some  Swallows  (e.  g.  Chelidcn)  these  naked  strips  are  only 
brought  fully  into  view  by  stretching  the  integument  ol  the 
throatb 

No  special  note  is  necessary  to  be  taken  of  tlie  ventral  pteiy- 
losis  of  PfoyfMi  as  it  has  all  the  essential  characte  rs  of  the  pattern 
seen  in  a  Passerine  bird,  and  departs  but  sliglitly  therefrom. 
It  is  more  like  Chfpulusy  however,  than  it  is  like  such  a  form  as 
Ampelisy  for  instance,  in  that  the  ventral  tract,  on  either  side, 
overlying  the  pectoral  region,  does  not  show  that  heavy  feather- 
ing to  its  external  margin  as  seen  in  the  latter  type.  In  Swal- 
lows, as  in  all  Passerine  birds,  the  oil-gland  is  nude. 

Now  I  have  plucked,  witli  the  greatest  possible  care,  an  adult 
male  specimen  of  every  Swallow  in  our  avifauna,  and  the  birds 
are  now  before  me« 

In  FetrocheUdon  luiUJrom  the  "rump  band  "  on  the  back  is 
very  w  ide,  and  is  joined  anteriorly  on  either  side  by  a  very 
distinct  double  line  of  feathers  from  the  corresponding  fork  of 
the  ''saddle."  The  ventral  bands  of  the  pectoral  region  are 
broad  but  evenly  feathered,  while  on  this  dorsal  aspect  the  alar 
tracts  meet  and  blend  with  the  anterior  ends  of  the  "  humeral 
tracts."  This  last  feaiure  is  invariably  the  case  with  all  our 
Swallows,  and  is  best  marked  in  Clivicola  and  SteJgid&pierffx. 

In  other  paiticulars  Pefrochelidon  essentially  agrees  with 
Progne  in  its  pterylosis,  and  with  the  llirumlinidas  generally. 

Okelidon  likewise  has  the  posterior  ends  of  the  saddle-pteryla 
of  the  dors  11  ni  joliu  tl  by  feather-rows,  one  on  either  side,  with 
tlie  rump-band,  which  latter  here  is  narrow  a^rain  and  strictly 
de^ed.  Neither  this  Swallow  nor  Petrorhelidon  have  naked 
annular  areas  around  their  eyes,  nor  the  orifices  to  their  ears.  In 
fact,  none  of  these  Swallows  possess  this  la«t  fcMtiire.  Otherwise, 
the  pterylosis  of  Chelidon  is  characferlsticnlly  hirundine. 

Neither  Tachycineta  bicolor  nor  T.  thnlagsina  have  the  bifurca- 
tions of  the  "  saddle-pteryla "  of  the  dorsum  joined  with  the 
*' rump-band,"  as  in  the  foregoing  forms,  but  the  ventral  tracts 
are  here  again  broad  and  evenly  feathered. 
In  view,  then,  of  the  fact  that  the  pterylosis  of  the  MirunduwUg 
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18  pretty  well  known,  it  will  not  be  necessary  for  me  to  enlarge 
further  upon  my  account  of  it. 

But  the  principal  thing  to  be  borne  in  mind  in  the  present 
connection  is,  that  Swallows,  Swifts,  and  Humming-birds  all 
depart  from  the  more  tyi)ieal  patteru  of  pterylosis  found  in 
true  Passeres.  And  in  the  case  of  the  Swallows  and  Swifts,  so 
far  as  Nitzseh'y  figures  and  descriptions  go,  for  I  have  not  yet 
examined  the  Cypscli  myself  for  this  character,  the  pterylosis  of 
the  latter  is  of  such  a  pattern  that  it  requires  but  very  little 
modification  to  make  it  agree  with  the  pterylosis  of  a  Swallow. 
Indeed,  in  those  Swallows  where  the  "  saddle-pteryla "  of  the 
dorsum  joins  its  bifurcations  with  the  anterior  end  of  the  "  rump- 
baud,"  the  pattern  is  nearly  tlie  same,  difVering  principally  in 
relation,  width  of  the  tracts,  and  position  of  the  bifurcation  of 
the  saddle,  which,  in  Cyptelm  apwSf  is  between  the  shoulders. 

On  the  Mode  of  Insertion  of  the  Patagial  Mwelee 
in  the  8wallowa» 

Scarcely  any  difference  is  apparent  among  the  TariooB  epedes 
of  SwalloirB  at  hiind  in  regard  to  the  mode  of  inBoriion  of 
this  group  of  patagial  muscles,  now  known  to  be  of  so  important 
a  character  in  the  taxonomy  of  the  class.  I  have  carefully  ex- 
amined them  in  all  the  American  species,  and  find  thafc,  so 
&r  as  the  ieneor  patagii  hrwUiA  concerned,  hoth  its  origin  and 
insertion  seem  to  be  slmoet  typically  Passerine.  This  observa<- 
tion  applies  with  equal  truth  to  the  tentor  patagii  hngu9\  and  as 
these  muscles  are  now  so  well  known  to  all  working  morpholo- 
gists,  I  need  not  redescribe  them  here ;  moreover,  in  figure  2 
of  Plate  XVII.,  I  have  drawn  them  for  An^Ua,  which  will 
recall  their  appearance  for  the  Faueree, 

During  the  course  of  my  dissections  upon  this  region  in  the 
Birundinuhe,  however,  I  came  across,  ss  I  did  in  Ampelis,  what 
I  am  inclined  to  believe  is  a  hitherto  undesorihed  musde,  at 
least  so  far  as  Garrod's  descriptionB  go.  It  first  came  to  my 
notice  in  a  specimen  of  Fragne  eubh,  whereupon  I  at  once  dis- 
sected a  number  of  other  individuals  of  the  same  species,  and 
found  it  equally  well  developed  in  all  of  them. 

This  muBde,  in  part,  is  a  dermal  muscle,  and  arises  from  the 
integuments  on  the  anterior  aspect  of  the  neck  at  about  its  lower 
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third ;  at  ita  origin  its  fibres  spread  out  fan-faBbion,  their  tenniual 
ends  meeting  those  of  the  muscle  of  the  opposite  side  ia  the 
median  line.  Here  it  is  quite  adherent  to  the  skin,  but  its  fibm 
rapidly  converge  as  they  pass  in  the  direction  of  the  shouldergoint, 
opposite  which  regiou  they  gradually  free  themselves  from  the  skin 
to  form  a  small  fusiform  mtisck,  Mrhicb,  ending  in  a  delicate  tendon, 
runs  along  within  the  free  marginal  fold  of  the  patagium  of  the 
wing,  in  common  with  the  tendon  of  the  fetuor  patagii  longus^  to 
blend  with  it  just  before  reaching  the  carpal  joint. 

I  propose  to  call  this  muscle  the  dertMHennor  patagii^  it  being 
partially  connected  with  the  integumentary  system  of  muscles  in 
the  birds  in  which  1  have  thus  far  found  it. 

Searching  for  it  in  all  the  other  American  Swallows,  I  find  it 
to  be  about  equally  well  developed  in  every  species,  and  absent  in 
none  of  them. 

This  muscle  surely  does  not  correspond  with  the  bicipital  slip 
of  the  patagium,'*  as  described  by  Garrod,  and  duelt  upon  as  the 
tent&r  potegii  aceeuoriwhj  Professor  T.  Jeftery  Parker  in  his 
*  Zootomy '  (1884,  p.  201)  as  occurring  in  the  Common  Pigeon, 
for  it  makes  no  connection  whatever  with  the  biceps  muede. 

Being  desirous  at  this  point  of  determiniDg  its  prcscuce  or  ab- 
sence iu  a  few  other  groups  of  bitds,  1  stepped  aside  for  the 
moment,  and  first  eiamined  a  number  of  Passerine  types,  including 
very  diverse  forms, — it  was  present  in  all  of  them.  Next,  with 
the  Caprimulgi,  Trochili,  and  Cypscli,  I  found  it  completely  ab- 
sent, as  it  was  also  in  a  specimen  of  T^annu8  t^rannus,  kindly 
sent  me  by  Mr.  U.  £.  Coale  of  Chicago,  from  which  I  am  led  to 
inler  that  it  does  not  occur  in  the  mesomyodian  Passeres. 
Further  than  this  I  did  not  pursue  the  subject,  but  left  it  for 
subsequent  investigation  and  the  researches  of  others  interested 
in  such  matters 

Of  the  Peeioral  Muwlea* 

Every  species  of  American  Swallow  has  been  dissected  by 
me  to  ascertain  the  character  and  number  of  these  important 

'  Furtiicr  opportunilioH  for  examining  tlie  literature  cf  this  stilijrct  now 
enablo  nio  to  etatc  tliat  the  uiuscle  liere  dcacrihed  \»  the  par^  j/rojMiayiaiit 
mujicitfi  aicuUaru  "  of  Fiirbriuger  aud  Godow ;  aud  it  hits  beeu  carofully  oooai- 
dered  by  me  in  an  exteDaive  work  upcm  the  mutelcaof  birdvnow  in  the  hands  of 
the  Smitbionisn  In»tituticii  for  pubUcatioo.-'B.  W.  SL 
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chest-muBclcB  ns  tlioy  occur  in  the  group.  In  efetj  indiriduAl 
instance  I  found  the  state  of  aflairA  essentiallv  the  Bamo,  nud 
the  SwailowB  agree  with  all  true  PaHseriue  l)irdB  which  I  have 
thua  far  examined,  in  posseBHing  all  three  of  the  pectoral  iuub- 
cles.  The  pcctordlis  tertiut  is,  comparatively^  speaking,  very 
large,  and  arisen  neurly  or  quite  as  far  back  on  the  anterior  aspect 
of  the  sternum  as  the pecioralU  geeinufiis  does  ;  it  also  arises,  as 
is  usual,  from  the  outer  side  of  the  shaft  of  the  coracoid  bone  of 
the  shoulder-girdle.  Peetoralis  mqfar  makes  a  very  broad  and 
strong  tendinous  inst-rtion  at  the  ordinary  site  upon  the  shaft  of 
the  humerus,  while  the  tendon  of  the  second  pectoral  parses 
through  the  usual  canal  formed  by  the  juxtapositiou  of  the  bones 
of  the  shoulder-girdle.  In  texture  the  fibres  of  the  great  pci^tond 
in  Swallows  seem  to  be  alw  ays  coarse  and  of  considerable  size. 

To  tl)0i<e  characteristics  with  respect  to  the  pectoral  musclet 
as  I  found  them  in  the  smaller  representatives  of  the*  group, 
Pro^ntf  subu  forms  no  exception. 

Of  the  Muscleg  of  the  Thigh. 

According  to  (iarrod  all  Pa-scrinr  l)irds  oxhiliit,  for  the  cliifsi- 
ticatory  group  of  musek's  ot  the  tfiigh,  the  myolo_;ical  fonmiln 
A.  X.  Y  (cMTpt  Dicmrus,  wherein  it  i:^  A.  X)  ;  ?.  p.,  they  possess 
I  hi'  temoro-caiuhil,  the  semiteudinosuts,  and  tlie  arcof^ory  semi- 
tendiiiosus — the  accessory  fcmoro-caudai  aiid  umbiens  being 
absent.  Upini  carefully  examining  iho  Swallow:*,  I  find  that  this 
is  alKO  the  rule  with  thorn  ;  nii<(  lliene  Tniirfcles  .si  em  to  ht-  about 
equally  well  deveioptnl  in  th«'  several  L^eiiera,  alihou^h  it  .struck 
me  that  the  accessory  semitendinosus  was,  comparatively  t^])oak- 
ing,  rather  feeldy  developed  in  Proi/tte,  Beyond  tliese  s])ecial 
mcseles,  J  (lid  not  investigate  the  myology  of  the  pelvic  limb  of 
these  birds. 

Kotes  on  the  Arterial  Sjfitem. 

ISwallow's,  in  common  with  other  Passereif  also  have  but  one 
carotid  artery,  the  left,  which  courses  up  the  neck,  as  usual,  in 
the  hypapophysial  channel  at  the  mid-anterior  aspect  of  the  cer^ 
vical  vertebra?.  And  in  the  pelvic  limb  the  main  artery  I  found 
to  bo  the  sciatic,  which  is  likewise  the  rule  among  the  Passerine 
birds,  and  Professor  Garrod  found  but  few  exceptions  to  this. 
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On  the  Trachea f  Visceral  Anatomy ^  and  other  jporte. 

More  for  my  own  satialactioD  than  with  the  expeetation  of 
veTeiliDg  any  structure  that  would  prove  to  be  different  from 
what  we  abeady  know  of  the  morphology  of  the  trachea  or  other 
parts  in  the  Passerine  birds,  I  examiued  the  wind-pipe,  its  mus- 
cular and  associate  parts,  as  I  did  the  several  organs  in  the 
chest  and  abdomen  of  these  American  Swallows,  but  fouud 
nothing  that  required  to  be  specially  noted  here. 

Tbe  trachea  exists  as  we  find  it  in  most  true  Passeres,  as  do 
the  several  pairs  of  muscles  at  its  lower  larjnx.   I  found  the 

sterno-tracheales to  be  very  delicately  formed  indeed,  almost 
of  hair-like  proportions  in  some  of  the  genera,  as  in  Ptogne. 

Tbe  gall-bladder  is  of  good  size,  and  the  right  lobe  of  the  liver 
the  larger  division  of  that  organ. 

CfBca  coli  are  present  in  Swallows,  but  are  of  almost  rudi- 
mentary proportions,  and  in  some  cases  might  be  easily  over- 
looked. 

Xt  is  my  intention  to  refer  to  a  few  of  these  points  again,  when 
we  come  to  consider  the  visceral  anatomy  of  the  Swifts  and 
Hnmming-birds. 

The  Osteology  of  thr  11  iruuJinidtr. 

Skeletons  of  representatives  of  all  the  Mirundmida  of  the 
United  States  are  before  me,  and  in  sufficient  number,  so  that 
a  general  definition  for  tliis  part  of  tlie  structure  of  these  birds 
becomes  quite  possible,  and  will  be  given  here.  It  is  my  inten- 
tion, however,  to  be  brief  in  this  matter,  not  only  on  account  of 
space,  but  in  view  of  the  Information  already  given. 

Of  the  Skull. — When  I  came  to  compare  and  examine  the 
skulls  of  our  seven  species  of  Swallows,  I  was  surprised  to  find 
them  presenting  such  striking  differences  in  their  general  form. 
Not  but  that  they  could  each  and  every  one  of  them  be  recog- 
nized at  once  as  skulls  of  Swallows,  but  ratlicr  tliat  they  possess 
characters  quite  distinct  and  peculiar  to  the  species,  and  there 
would  be  no  difficulty  whatever  in  telling,  for  instance,  the  skull 
of  a  Barn-Swallow  from  one  of  a  CM-SwaUow— so  diverse  ia  the 
general  outline  of  each. 

In  Frogne  Mubii  (PL  XXI.  figs.  18, 19,  and  20)  we  find  a  skuU 
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tliat  exemplifies  all  the  charaeteristios  which  pertain  to  the 
Hinmdine  akoll  generally. 

Its  superior  oaieout  mandible  is  very  broad  at  the  base,  bnt 
promptly  tapers  to  a  sharp  and  somewhat  depressed  tip  anteriorly, 
while  all  this  portion  of  the  skull  is  much  compressed  in  the  Ter^ 
tieal  direction.  The  form  of  the  external  narial  apertures  can 
best  be  appreciated  upon  a  superior  aspect,  and  are  seen  to  be 
long,  elliptical  openings  placed  longitudinally.   Through  either 
one  of  them  we  may  discern  the  upper  surfiice  of  the  anterior 
part  of  the  palatine  of  the  corresponding  side.  The  latoral  free 
edges  of  this  mandible  are  sharp  and  turned  downwards,  while 
the  maxillary  on  either  side  is  a  horizontal  plate  £uUy  three  times 
as  broad  as  the  slender  jugal  bar  that  continues  this  infraorbital 
rod  to  the  quadrate.   We  find  no  projecting  processes  from  the 
lateral  margins  of  any  part  of  this  osseous  superior  mandible  as 
hare  been  erroneously  figured  for  the  skull  of  Frogne  by  other 
anatomists  (*  Science,'      Y.,  No.  228,  fig.  8).   Just  anterior  to 
the  f  rontals,  and  posterior  to  the  external  narial  apertures,  there 
exists  a  subtriaogular  area  of  bone  on  the  top  of  the  mandible, 
which  is  formed  by  the  proximal  portion  of  the  premaxillary  and 
the  nasal  bone  on' either  side.   In  the  adult  skull,  of  course,  the 
9Hhiral  boundaries  of  these  bones  have  been  absorbed,  but  by 
holding  the  skull  up  to  the  light  the  proximal  end  of  the  pre- 
maxillary, and  what  was  the  median  margin  of  a  nasal,  and  finally 
the  anterior  limit  of  the  corresponding  frontal  bone  can  all  be 
easily  distinguished,  while  the  small  triangular  space  they  dr- 
cnmscribe,  is  also  of  bone,  but  considerably  thinner  than  the 
other  parts  mentioned.  In  all  Swifts  that  I  hare  examined  this 
thinner  portion  on  either  side  has  become  absorbed,  and  a  little 
triangular  opening  is  found  at  the  sito  instead.  My  explanation 
will  be  made  quito  dear  by  turning  to  Plato  XXI.,  and  com- 
paring figures  22  and  23;  in  figure  23  at  x  is  shown  the 
thinned  portion,  while  in  the  Swift*s  skull,  figure  22,  an  opening 
actually  takes  its  place  on  either  side.  Of  course,  in  a  skull  so 
Yflsily  difforentfrom  the  Cypseline  skull  as  the  Humming-bird's 
is,  no  such  comparison  as  this  is  necessary. 

For  the  rest  of  the  superior  aspect  of  the  skull  in  Ptognt  we 
find  the  frontal  region  narrow  between  the  orbital  margins,  the 
posterior  edges  of  which  latter  are  sharp,  thin,  and  somewhat 
tilted  upwards.   The  parietal  region  is  smooth  and  rounded, 
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while  a  Bhallow,  mid-longitudiiuil  gutter  traverse&  this  part  of  the 
skuU  (fig.  19). 

BegaidiDg  this  part  of  the  skeleton  of  the  Forple  Martin  upon 
a  lateral  aspect  (fig.  18),  we  are  to  note  the  form  and  compara- 
tively  large  aiae  of  the  para  plana  (p*p^)t  the  alender  and  rather 
small  pterygoids,  as  well  as  the  fact  that  the  osseons  interorbital 
septum  is  piereed  by  two  large  vacuities  of  a  form  in  most  speci- 
mens shown  in  the  drawing.  This  figure  displays  so  well  the 
characteristics  of  the  lateral  part  of  the  cranium  proper  in  JPrc^ne, 
that  any  further  account  becomes  superfluous. 

Turning  to  the  base  of  this  skull  (fig.  20),  we  are  to  note  the 
form  of  the  vomer  and  the  maxiUo-palatines ;  the  first  has  yery 
much  the  character  of  that  bone  as  we  usually  findit  in  the  Passeres. 
The  nuudllo-palatines  have  their  median  free  extremities  dilated, 
and  they,  as  iu  all  Swallows,  are  separated  by  several  millimetres 
in  the  middle  line. 

The  palatines  articulate  with  each  other  for  the  posterior  two 
thirds  of  their  length  beneath  the  sphenoidal  rostrum,  and  are  in 
close  contact  at  their  pterygoidal  heads,  as  in  the  pterygoids 
themselves  in  this  latter  locality. 

As  in  all  Cypaeline  birds  which  I  have  examined,  the  posterior 
external  angles  of  the  palatines  in  Progne  are  somewhat  drawn 
out,  and  then  squarely  truncated  (compare  figs.  19  and  22, /»7). 
Swallows  have  the  occipital  condyle  very  small,  while  the  foramen 
maguum  is  relatively  large,  and  its  plane  makes  an  angle  with 
the  baai-crantal  plane  of  some  eight  or  ten  degrees. 

Posteriorly,  the  skull  in  Progne  exhibits  a  large  supra-oocipital 
eminence,  and  an  occipital  area  which  is  nearly  eireumacribed 
by  a  sharply  defined  occipital  ridge  or  line,  which  defines  its 
form  as  reniform,  and  plsced  transversely  at  this  aspect  of  the 
cranium. 

Coming  next  to  tlio  mandihh  of  this  bird,  we  find  it  to  be  of  a 
Y-shaped  outline,  with  its  ramal  sides  shallow  in  the  vertical 
direction,  and  with  a  symphysis  of  some  depth  anteriorly  at  its 
apex.  There  is  a  swell,  on  either  side,  at  the  superior  ramal 
margbs  at  points  about  where  the  horny  theca  ceases  and  the  skin 
commences,  when  tliese  latter  parts  are  in  tUu*  A  small  slit- 
like ramal  vacuity  exists,  and  the  posterior  angular  processes  are 
well-developeo,  though  they  curve  up  but  very  slightly. 

Bwentially,  the  hyoidean  apparatus  ia  Ptaaerine  in  character; 


Digitized  by  Google 


OTlTDnS  OF  THE  MACBOGHIRB8. 


361 


1  iind,  liowever,  tliat  tlie  bnsibranchials  are  anchylosed  into  one 
piece,  wliilo  the  i;loi3!so-lival  and  the  cerato-hyais  are  apparently 
not  osBified  even  in  the  adult  Martin. 

Several  Bkoietona  oiL  rdrocIwliJon  lunif'rons  have  been  carefully 
prepared  by  me  from  specimens  of  the  bird  which  T  collected 
a  year  ago  at  Fort  AViu<;ate,  New  Mexico,  and  they  nrv  now 
at  hand.  So  far  as  the  skull  and  hyoidt  an  apparatus  of  this 
Swallow  arc  concerned,  wo  mii^ht  aluiuist  cover  the  ground  of  our 
(iescrijitioii  Ijv  saying  that  in  thu«e  parts  the  bird  is  the  veriest 
miniature  of  Progne  ;  and,  indeed,  so  true  is  this,  that  any  detailed 
description  is  rendered  quite  unncces.^ary. 

Two  Joints  it  will  be  well  to  note,  however,  for  I  believe,  coni- 
paratividy  spcakiui:.  the  cranial  capacity  in  Peirochelidon  is 
relatively  larger  than  it  Ik  in  Progne;  and  although  the  palatines 
are  very  much  of  the  same  shape,  the  poHtero-external  aiij^les  in 
the  former  are  mure  inclined  to  be  rounded  tliau  truncat^^d  as  they 
are  in  Progne. 

GheliJon  cvj/throgmter  in  this  part  of  its  skeleton  probably 
tyfjifies  the  Uirundine  skull  (PI.  XXI.  ligs.  21,  23). 

In  it  the  superior  osseoua  mandible  is  very  broad  at  its  base,  and 
the  postcro-external  anijlesof  the  maxillaries  have  a  tendency  to 
pn'ject  a  little.  Ttie  I'roulal  ngion  is  mon  ihun  usually  narrow 
between  the  upper  niat^!;ins  of  the  orbits.  Laterally,  we  u<itt>  that 
the  vacuities  in  the  interurbital  septum  are  usually  larger  than  in 
other  Swallows,  though  yet  but  two  in  number,  and  of  the  same 
general  oulllne.  One  thing  characLoriatic  of  the  !«'kull  of  ( '/rrlidon 
is  its  uncommonly  uiiiiutc  occipital  condyle;  I  eauuut  recall  at 
this  moment  any  bird  of  the  ssi/e  of  this  Swallow  which  possesses 
this  feature  iu  anything  like  such  diminutive  proportioUK.  It.s 
pterygoids  and  the  quadrato-jugal  bars  are  also  wonderfully 
slender  osseous  rods. 

Agreeing  almost  exactly  with  the  mandible  in  Progne,  save  in 
size,  this  bone  in  our  Barn-Swallow  requires  no  s|)ecial  mention. 
In  the  hyoidean  arches,  however,  it  would  seem  that  ossilieation 
is  regularly  extended  to  the  glosso-hyal  and  the  cerato-hyals, 
which  was  not  the  case,  as  we  will  remember,  in  the  Martin. 

Passing  to  the  genus  Tachgcineta^  we  meet  with  a  skull,  in 
either  species  representing  it  (T.  hicohr^  T,  thaku«i?ia)y  which, 
although  esaentiimy  Hirundine  iu  all  particulars,  yet  bears  a  doser 
TeBemblanee  to  Bome  of  our  other  Osciues,  uot  Swallows,  than  any 
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of  tlie  other  sknlla  of  tlio  Jlinindinidce.  This  is  priiu-i pally  due 
to  the  fact  ihal  in  the  skull  of  Tachijcineta  the  bawe  of  Ihe  osseous 
811  perior  mandible  ia  not  iienrly  so  broad  in  comparison  it  is 
aniuii'j:  tlie  other  Swaliussn,  and  consequently  more  nearly  ap- 
proaches ill  appearance  the  skull  of  some  of  those  Passerea  which 
poBsess  mandibles  with  rather  broad  bases. 

The  structural  details  tjeen  at  the  base  of  the  skull  in  Tachy- 
cineta  thalasaina  T  have  already  shown  in  a  previous  memoir, 
wherein  I  have  figured  those  parts  in  a  !?|)eciineii  of  that  Swallow 
CP.  Z.  S.  1885,  p.  899,  fig.  F);  and  as  that  fi^^ure  is  readily  acees- 
bible  to  the  reader,  a  comparison  of  it  with  the  figures  ill  the 
present  paper  may  be  made  without  difficulty. 

Nothing  worthy  of  special  record  is  to  be  found  in  the  man- 
dihle,  nor  in  the  J/i/oid  arches  oii  the  skullis  or  the  latter  apparatus 
in  the  geuuH  Tachifcineta  ;  they  present  all  the  true  characteris- 
tics of  those  parts  m  already  described  above  \\\\.h  sulficient  fulness 
for  tlie  Uirundinida'  generally,  and  our  present  purpose. 

What  I  have  just  said  of  the  skulla  and  associated  parts  as  found 
in  the  two  species  of  the  genus  Tachijcincta  applies  with  equal 
truth  to  tlie  corresponding  structures  as  found  in  CJivicola  riparia 
and  in  Stelffidopteryx  seiTipetmiSf  of  wliich  1  have  several  examples 
of  each  before  me. 

In  their  general  form  they,  too,  reniind  ns  more  of  the  skulls 
of  certain  other  types  of  Oscines  than  do  the  .skulls  of  the  other 
Swallows  which  were  described  above,  previous  to  our  taking  up 
the  skulls  of  the  genus  Tachycineta, 

Of  the  remainder  of  the  Axial  Skeleton  in  the  HirundinidcB. — 
My  labour  is  considerably  lightened  here  from  the  fact  that  I 
have  already  touched  with  some  degree  of  fulness  upon  the  axial 
skeleton  of  Thchijcineta  in  my  first  memoir  iu  the  '  Proceedings 
of  the  Zoological  Society'  (1885,  p.  906);  and  then,  again,  the 
sternum  and  shoulder-girdle  of  the  Swallows  is  very  well  known, 
making  any  detailed  account  of  it  here  unnecessary. 

By  those  who  have  read  it,  it  may  be  remembered  that  1  found 
35  vertebne  and  a  pygostyle  in  the  spinal  column  of  a  Swift  {Mi- 
cropus),  and  the  same  nutuber  of  segments  in  the  column  of  a 
Swallow  {Tachycineta).  Upon  careful  examination  I  am  iiuw 
enabled  to  state  that  this  is  the  normal  nutnber  for  all  our 
Swallows,  and  T  have  yet  to  find  an  exception  to  it.  Should  such 
an  exception  bo  found,  I  predict  it  will  simpiy  be  a  free,  and 
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perhapH  nidimentaij,  vertebra  at  the  end  of  the  series  of  the 
caudal  segments. 

Further,  I  find  the  arraogement  of  the  free  Tertebral  ribs  and 
their  uncinate  processes  the  same  for  aUHirundbids,  as  I  found 
them  to  exist  in  the  Violet-green  Swallow  in  my  former  memoir. 
This  arrangement  consists  in  their  having  12  cervical  Tertebm 
that  do  not  possess  free  ribs ;  the  thirteenth  has  a  rudimentary 
pair ;  the  fourteenth  has  them  better  developed,  and  even  may 
have  uncinate  processes  upon  them ;  the  fifteenth  are  the  first  to 
connect  by  costal  ribs  with  the  sternum,  as  do  the  ribs  from  the 
sixteenth  to  the  nineteenth  vertebra  inclusive.  The  twentieth 
is  the  first  vertebra  appropriated  by  the  pelvis,  and  this  latter 
compound  bone  mouupulises  ten  of  these  segments,  so  that  the 
first  free  caudal  is  the  thirtieth  vertebra  of  the  spinal  column. 

Thus  far  at  least  one  Swift  (Mieropw)  was  found  by  me  to 
exhibit  an  arrangement  similar  to  this,  and  later  on  we  may  look 
into  the  matter  for  Cfkmiura* 

The  Humming-birds  possess,  as  I  have  elsewhere  stated,  but 
82  vertobne-and  a  pjgo»tyle  in  their  spinal  column. 

Every  species  of  our  Swallows  pu^sesses  tkpetou  of  a  pattern 
ebaracteristically  its  own,  so  that  had  we  before  us  a  doaen  pelves 
otJProgne^  a  dozen  of  Ohelidon,  and  a  dosen  of  each  of  the  others 
we  should  have  no  difficulty,  after  once  becoming  acquainted 
with  them,  in  picking  out  the  several  varieties  correctly.  Then, 
again,  these  pelves  all  strictly  fell  within  the  general  description 
applied  to  what  we  please  to  call  a  Pauerine  pelvis,  so  far  as  our 
present  knowledge  and  ideas  of  such  a  bone  can  be  formulated, 
ITow  there  is  nothing  that  I  can  at  this  moment  place  my  finger 
upon  in  the  pelvis  of  a  Swift  that  debars  it  from  being  dasaed  in 
the  same  category  ;  and  indeed,  wben  we  come  to  examine  into 
the  matter  closely,  the  differences  between  the  pelves  of  Micropus 
and  Frogne  are  no  greater  than  are  the  differences  between  the 
pelves  of  Frogne  and  CSkeUdon. 

Omithologisto  have  long  ago  placed  on  record  descriptions  of 
the  fhouldet'^irdie  and  aiemum  of  Hirundine  birds,  and  the 
morphology  of  these  parts  in  them  is  so  well-known  that  to  say, 
that  although  each  species  of  Swallow  has  a  characteristic  form  of 
sternum  and  shoulder-girdle  of  its  own,  these  elemente  of  the 
skeleton  in  all  of  them  are  strictly  Passerine, — ^will  sufficiently 
meet  our  aims  in  the  present  connectiott. 

In  my  memoir  in  the  P.  Z.  S.  already  referred  to  I  made  com- 
isnr,  JOVBir. — aooLoaT,  tol.  xx.  28 
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pariBonB  uf  tltcse  parts  as  thej  occur  in  Microptu  and  Tachy- 
einetay  and  furthor  on,  when  we  come  to  ezaiuine  the  skeleton  of 

Chcdfura,  a  few  more  words  ou  the  subject  may  be  adde  d. 

Of  the  iikeleion  of  the  Limbs  in  Swallow. — All  of  the  Hirun- 
dinide  a^^ree  with  the  true  Paaseres  in  hil^nug  the  little  o^Biele 
kuown  as  the  os  humcro-scupulare  at  the  shoulder-joint,  but  1 
liave  failed  to  find  it  in  the  CypHeline  bir 

III  the  Proc.  Zool.  8oc.  for  April  1887  1  figured  the  liumerm  of 
Tochifcineta  thalamnay  and  further  on  iu  this  article  I  shall  have 
to  refer  to  that  drawing.  Now,  so  far  as  tl»e  humeri  of  the  otlior 
Swallows  are  concerned,  they  all  more  or  less  resemble  tlie  bone 
as  found  iu  Tachycineta :  they  are  invariably  non -pneumatic, 
proportionately  short  iu  the  ^haft  as  compared  with  the  size  of 
the  bird,  and  quite  so  relatively  when  taken  in  comparisoti  with 
the  Pa^seres  generally.  Especially  in  Chelidon  is  this  brevity  of 
the  humeral  shaft  noticeable ;  and  it  becomes  of  iuteix'st  to  know 
that  in  ft  specimen  of  this  Hwallow  I  find  a  humerus  15  millim. 
long  to  an  ulna  24  millim.  long,  and  in  Progne  a  humerus 
22  millim.  long  to  an  ulna  of  33  millim.,  while  in  a  Swift 
(^ficropHft)  we  have  a  humerus  11  millim.  long  to  an  ulna  of 
but  1(3  millim.  in  length,  showing  a  difierence  of  9,  11,  and 
5  millimetres  respectively. 

Swallows  have  at  least  one  good-sized  sesamoid  at  the  elbow, 
but  I  thus  far  have  failed  to  detect  any  such  small  bone  in  a 
Swift;  in  Micropus,  however,  1  hud  iu  the  same  tendon  a  small 
nodule  of  dense  cartilage. 

The  shafts  of  both  ulna  and  radius  are  noticeably  straight  for 
nearly  their  entire  lengths,  and  in  their  general  conformation 
depart  but  little  from  the  usual  form  assumed  by  these  bones  in 
the  PassercB  at  large, 

I  have  already  pointed  out  elsewhere  that  n  a  Swift  (Jifcro- 
pus)  tlsese  bones  are  also  markedly  straight,  and  are,  com- 
paraiively  speaking,  almost  as  short  for  a  bird  of  its  size  as  is  the 
humerus, — Swifts,  as  a  rule,  deriving  their  length  of  wing  from 
the  long  bones  of  the  pinion,  and  not  from  those  of  the  brachium 
and  antibraehiuni. 

Kadial  and  ulnar  o.-^siclcs  arc  found  in  the  carpus  of  all 
Hiruudiue  hiviU,  as  usual,  and  in  tlieir  form  and  method  of  articu- 
latiou  no  departure  whatever      made  from  the  composition  of 
the  wrist-joint,  as  f»een  in  all  others  of  the  group- 
There  are  no  claws  on  the  finger-end  in  the  manus  and 
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phalanges,  and  the  carpu-metaenrpal  bone  in  much  of  the  bauie 
shape  as  we  find  it  in  Passeros  generally. 

To  one  point  T  desire  to  direct  special  attention,  aiui  that  is — 
that  ill  all  8 wall  JU  S  in.  their  carpo- metacarpal  bone  the  meta- 
carpal which  bcloiii^s  to  the  index  digit  i.s  considerably  shorter 
than  the  one  which  belongs  to  the  aniiuIariH  digit  of  this  com- 
pound hone.  This  arrangement  is  strikiiigl}-  ap]'arcul  in  such  u 
bird  as  Ptoyne  subis,  and  it  avII!  be  rempnibered  that  in  Trochilm 
this  is  also  the  case,  thougli  not  so  marked  :  whereas  in  Swifts 
the  reverse  condition  obtains,  and  the  metacarpal  of  the  index 
digit  is  rather  the  longer  of  the  two. 

Little  need  be  said  here  in  regard  to  the  osteology  of  the 
pelvic  limb  of  the  Swallows,  for  from  femur  to  phalanges  it  is 
characteristically  Passerine,  aud  in  every  speeics  the  relative 
lengths  of  the  several  long  bones  composing  it  are  harmoniously 
proportioned.  Be  it  noted,  however,  that  Swallows  always 
possess  a  patella,  and  that  in  them  the  pro-  and  eetocneniial 
processes  of  the  tibia  are  alw  ays  w  ell  doveloped,  w  hile  iha JlLuliif 
although  often  of  only  hair-like  proporlioiit4  {Pro(/ne),  descends 
below  tiiu  middle  point  of  the  shaft  of  the  tibio-tarsus. 

Further,  in  the  hypotarsial  process  of  the  tarso- metatarsus 
there  are  four  perforations  for  the  passage  of  tendons,  these 
openings  being  arranged  an  though  they  were  at  the  angles  of  a 

Kire,  one  pair  being  next  to  the  head  of  the  bone,  aud  the 
remaiuiug  pair  immediately  behind  them. 

When  I  come  to  review,  iurlher  on,  the  characters  of  the 
pectoral  and  pelvic  liml>s  of  certain  Swift.s  and  Humming-birds, 
it  will  be  neeei-»^ai•y  to  revert  again  to  some  ot"  thesio  iiirimdine 
characters  as  found  in  their  limbs  ;  and  so  it  will  not  be  neces.-iury 
to  enter  more  fully  into  details  at  this  point,  but  rather  reserve 
them  for  ihe  more  ellecuve  work  of  actual  comparison. 

05  THX  MOXPHOLOOY  OF  OBBTAQT  CyMMU  AXh  TbOOHIU. 

Qf  the  External  Form  and  Ftcrylot/i'apliy  of  cet'tam  Ct/pseline 

and  Trochiline  birds. 

Very  good  hints  sometimes  as  to  a  bird's  affinities  may  be 
gathered  from  a  study  of  its  general  contour  and  form  after 
it  has  been  carefully  plucked  for  the  purpose.  "With  this  in 
view,  and  in  this  way,  T  prepared  specimens  of  Micropug 
melanoleucus,  Ohatura  pela^icUf  and  Trochilus  platycerou*,  and 

28* 
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present  drawings  of  the  same  here  to  illiutrate  my  meauing. 
A  glance  at  the  contour  of  Microput  will  be  soffieient  to  con- 
vince us  that  in  general  outline  it  is  strikingly,  indeed  actually, 
far  more  like  any  one  of  our  Swallows,  as  Progne  for  instance. 
Andy  apart  irom  the  resemblauoe  which  its  short  antibracbium 
gives  it  to  TroehiUu^BX,  XXIV.  fig.  89),  it  has  no  other  character 
upon  this  aspect  of  its  body  to  support  the  view  that  any  true 
rdationship  exists  between  it  and  the  latter  bird.  For  the 
rest,  to  my  mind,  shortness  of  the  anttbrachium  amounts  to 
nothing  as  an  indication  of  affinity  unless  correlated  with  actual 
similarity  of  form  in  its  details.  Choitura  having  a  deeper 
carina  to  its  sternum  than  has  the  other  Swifb^  Mieropwt  it  bears 
a  somewhat  more  general  resemblance  to  the  body  of  a  Humming 
bird  (fig.  89)  than  it  otherwise  would  do,  or  as  does  Microput ; 
but  some  of  the  smaller  Petrels  might  hold  an  equal  claim  to 
affinity  with  iiyoehilut  were  it  based  upon  such  data  as  this. 

Coming  to  a  few  of  the  true  characters,  we  find  the  bill,  the 
position  of  the  commissure  of  the  gape,  the  feet^  and  some  other 
points  widely  different  in  a  Swift  from  what  the  corresponding 
characters  are  in  a  Humming-bird ;  and  when  Mieropue  is  the 
Swift  chosen  for  the  comparisoo,  the  entire  eontowr  tf  U»  body 
differs  from  that  of  Troehilue  in  all  important  particulars. 

Let  us  next  examine  the  pterylography  of  these  three  birds, 
and  see  what  it  indicates  in  regard  to  their  affinity. 

Nitzsch  has  presented  us  with  fairly  good  figures  of  the 
pterylography  of  €^9elu9  apua  and  TroehUut  inMeAt<tf«(Fteiylog., 
ed.  Sdater,  pi.  iti.  figs.  16-19);  but  there  are  several  points 
requiring  elaboration  in  his  account,  while  in  other  particulars 
his  comparisons  are  deficient* 

Taking  his  figures  and  descriptions  just  as  they  stand,  how- 
ever, and  bringing  into  the  discussion  his  figure  14  on  the  same 
plate,  of  Sirundo  ur^ieaf  we  find  that  the  ptetyloses  of  the  Swift 
and  Swallow,  so  fkr  as  their  heads  are  concerned,  agree,  with  the 
exception  that  the  Swift  possesses  those  peculiar  crescent-shaped 
apteria,  one  over  each  eye ;  these  are  absent  both  in  the  Swallow 
and  Humming-bird. 

But  the  Humming-birds  have  a  median  naked  space  of  a 
spindle-shaped  outline  on  the  crown,  situated  longitudinally,  and 
between  the  eyes  and  the  base  of  the  superior  mandible*  This 
is  well  marked  in  all  species  which  I  have  thus  far  examined, 
and  it  was  overlooked  by  Nitssch;  moreover,  it  is  absent  in 
the  Swifts  and  Swalbws. 
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On  the  throat  of  Swifts  and  Swallows  the  feathering  ooren 
the  entire  area,  while  in  Humming-birdB  the  median  naked  apaoe 
of  the  neck  ia  continued  almost  up  to  the  hase  of  the  inferior 
maDdible. 

Again,  Kitzsch  noticed  the  naked  "nape-space  [see  hit  figure] 
beneath  the  long  comna  of  the  hyoid  bone,"  but "  could  not  deter- 
mine with  precision  '*  whether  or  no  it  was  a  constant  character 
for  the  pterylographj  in  the  S^roehUi.  My  inrestigationfl  con- 
vince me  that  it  is  a  constant  character  in  them,  and,  further, 
that  it  is  never  present  in  the  Swifts  nor  Swallows.  If  any  one  will 
take  the  trouble  to  pluck  a  Humming-bird  and  note,  in  the 
natural  position  of  its  head,  that  the  back  of  the  head  comes 
very  close  to  the  body,  he  will  see  at  once  how  this  naked  apace 
has  come  to  be  present  there. 

The  arrangement  of  the  pter^liB  upon  the  ventral  aspecta  of 
all  of  theae  birda  is  more  or  leaa  alike,  being  apparent  modifica- 
tions of  some  Paaserine  type ;  but  not  so  with  the  apacea  upon 
atkB  dorsal  aspects,  for  here  we  find  that  the  tme  difl^ereneea 
among  them  come  in  (compare  Kitaach's  figures).  And  we  muat 
remember  that  Nitaach,  in  apeaking  of  the  pterylography  of  the 
Macrochirea,  waa  forced  to  admit  that : — "  In  thia  fhmil j  I  place 
the  two  geuera  Oyp8elu$  and  Troehihfy  which,  indeed,  preaent 
but  little  external  aimilarity,  but  are  very  nearly  allied  in  the 
atructnre  of  their  wings*'  (p.  86).  To  the  near  alliance  on 
account  of  the  latter  character  we  will  revert  later  on. 

In  the  firat  part  of  thia  memoir  I  have  attempted  to  point  out 
auch  differences  as  exist  between  the  pterylographj  of  a  Swift 
and  a  Swallow,  ao  it  will  not  be  neceasary  to  enter  ao  fully  upon 
the  detaila  again  here.  Be  it  boroe  in  miod,  however,  that, 
upon  this  dorsal  aspect  of  the  two,  in  both  the  humeral  iraei 
crosses  obliquely  at  a  point  oppoHte  the  middle  of  the  kumerue 
of  the  armi  in  fBrochHue,  on  the  other  hand,  it  ie  over  the 
head  of  the  humerue.  Swifts  and  Swallows  both  posseaa  a  femoral 
tiact ;  whereas  it  ia  abaent  aa  a  rule  (and,  for  all  that  I  know 
to  the  oontrary,  always)  in  the  Humming-birds — certainly  so  in 
2?roehilue, 

In  Swifta  the  "  apinal  tract  *'  connecta  the  capital  area  behind 
with  the  oil-§^d,  but  just  oppoaite  the  shoulder-joints  bifnr* 
catea;  the  bifurcationa  are  aa  wide  aa  the  original  tract,  and 
after  paaaing  the  middle  of  the  back  they  converge  again,  and 
imite  at  a  point  over  the  anterior  end  of  the  sacrum.  Thus  we 
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find  a  spindle-formed  figure  prodaoed,  wbieh  ib  efaaracterifttie  of 

the  Cypseli. 

In  Swallowi  the  bifbreation  doee  not  take  place  nntil  the 
Rpinal  tract  anireA  nearly  at  the  middle  of  the  hack,  and  then  the 
ends  of  the  fork  fail  to  join  the  rump-tract  below. 

Now  in  Humming-hirds,  and  I  have  examined  a  great  many 
ezeellent  apecimens  of  them,  the  spinal  tract*'  is  altogether 
different  from  this,  for  it  consists  of  a  very  broad,  loienge-shaped 
figure,  spreading  out  over  nearly  the  entire  dorsal  region,  being 
prolonged  in  a  wide  nuchal  strip  which  merges  with  the  capital 
area"  anteriorly,  while  its  lower  angle  rests  upon  the  uropygial 
gland,  and  laterally  spreads  over  the  femoral  region.  Mesially, 
and  in  the  middle  of  this  lo2enge-shaped  area,  we  have  a  short 
longitudinal  naked  strip,  but  not  nearly  so  conspicuous  as  it 
is  ia  tiie  Swifts. 

Indeed,  the  pterylography  of  a  true  Cypselut  and  Troekihu  is 
as  different  in  character  as  any  two  forms  of  birds  can  well  be  in 
this  particular;  and  if  one,  unprejudiced  in  mind,  will  look  at 
plate  iii.  of  Nitssch's  work,  there  will  be  seen  a  greater  similarity 
between  the  dorsal  tracts  of  Cgptelu$  apua  and  Ooraema  eepktf 
Upiera  than  between  Cifptelui  opus  aud  TroehUu^  moschitiu. 

We  are  already  aware  that,  notwithstanding  Swifts  and 
Humming-birds  possess  the  same  number  of  primaries  and  rec- 
trioes,  it  rather  conveys  the  impression  that  this  is  more  a  matter 
of  chance,  when  we  find  that  they  essentially  diff(fr  in  their  pter^ 
lography  and  in  the  tmrnher  of  9eeondarie9  in  their  win^i. 

For  another  external  character  in  the  Swifts,  and  a  very 
ezeellent  one,  which  I  have  faOed  to  find  elsewhere  described, 
we  must  turn  to  the  integuments  covering  the  pinion.  Here  we 
find  the  entire  skin  exclusive  of  the  border  surrounding  this  part 
of  the  limb,  and  on  both  sides,  of  a  deep  black  colour^  being  pro- 
duced by  a  pigmentary  deposit  in  the  skin  itself.  This  peculiar 
character  is  present  both  in  MSoropus  and  ChmturOf  while  it 
is  entirely  absent  in  ITrochilui*  Swallows  also  lack  this  pig^ 
mentaiy  deposit  in  the  skin  on  both  surfaces  of  the  pinion. 

To  conclude  this  chapter,  then,  I  will  make  a  few  comparisons 
between  the  external  forms  and  characters  of  JUieroput — a  true 
Swifti — and  Troehilus  platycereue — a  typical  Humming-bird. 

So  far  as  the  general  form  of  these  two  birds  is  concerned,  a 
glance  at  Fl.  XXIV.  figs.  87  and  89,  will  be  sufficient  to  convince 
any  one  that  they  are  aa  different  as  they  ean  wtU  be. 
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In  tbe  cbaraiiter  of  their  heakt  they  are  as  widely  different  as 
any  two  types  in  the  entire  class  Ares. 

They  differ  essentially  in  their  pterylo9e»,  and  in  the  number 
of  the  secondaries. 

TkMrfeet  are  radically  different^  quite  as  different,  for  Instance* 
as  are  the  feet  of  a  Swift  and  a  Sparrow>Hawk. 

The  majority  of  these  differences  in  these  two  types  are  abso- 
lutely of  an  ordinal  rank  (for  Aves). 

And  now,  before  entering  upon  their  internal  structure, 
let  roe  add  here  the  well-known  fact  that  these  birds  also 
difhr  euentiaUy  in  their  habitt,  their  mode  of  nid^eatitm, 
and  the  manner  of  tecwring  their  food\  indeed,  in  all  these 
particulars  in  their  life  history  they  are  widely,  very  widely 
different 

A  critical  Comparison  of  the  Pt  cioral  Limbs  of  certain  Cypseli 

and  Trochili. 

"From  time  immemorial  in  Ornithology  the  two  main  ehanws 
ters  upon  which  systematists  have  redied  for  retaining  the 
Cifpeeli  and  Troehili  in  the  same  group  of  birds,  as  related  forms, 
are  the  supposed  similarity  of  the  structure  of  their  wings,  and 
the  &ct  that  both  possess  an  unnotched  Hteruum.  Finding  that 
thei»e  birds  widely  disagree  in  so  many  Tital,  fundamental  par- 
ticulars, it  is  my  object  to  compare  them  very  critically  with 
respect  to  their  wing-structure,  and  the  present  section  will  be 
devoted  to  the  results  of  my  inrestigationB  in  that  direction. 
Swallows,  aa  we  know,  posseas  a  wing-structure  very  similar  in 
organication  to  the  Passeres  generally,  so  it  will  not  be  neoessafy 
to  make  many  comparisons  witb  them  in  the  same  conueetion. 
We  have  just  seen  how  essentially  different  the  wing  of  TroeJUhe 
is  from  the  wing  of  Mieropue,  so  far  as  its  external  characters 
are  concenied :  to  be  sure  they  have  a  superficial  reeemblsnce,  as 
botb  have  short  humeri  nnd  long  pinions,  but  this  resemblance 
gives  way  when  we  come  to  compare  the  parts  in  detatt. 

First,  then,  let  us  examine  the  method  of  attachment  «f  the 
patagial  muscles,  surely  a  character  which  has  proved  itself  to 
be  a  useful  one,  and  one  eminently  connected  with  the  wing- 
structure  in  birds,  be  they  Swifts  or  Huromiug-birds.  Now  Prof. 
Qarrod  dissected  a  Humming-bird  with  tbe  view  of  ascertaining 
the  point  which  coucerns  us  here,  and  he  had  a  specimen  of 
Patagona  gigae  for  investigation.    Moreover  he  made  a  drawing 
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of  Ills  diaseeiioii  of  the  parte  in  qoeBtion,  and  it  may  be  seen  in 
figure  If  plate  zxir.  of  his  '  Collected  Scientific  Memoin.* 

With  the  exception  of  leariog  off  the  lower  exUntor  of  the 
forearm,  his  drawing  is  correct,  and  from  it  we  iee  that  the 
tm$or  patoffii  lon^m  arises  and  it  inserted  pretty  much  as  we 
find  it  in  most  hirds ;  but  with  respect  to  the  ten  tor  paUufii 
hrevU  a  very  marked  departure  is  met  with,  for  that  muscle  is 
as  prominent  as  any  other  in  the  arm,  more  so  than  the  majority 
,  of  them.  It  may  be  said  to  be  somewhat  pear-shaped  in  form, 
with  its  larger  ead  at  the  origin  at  the  shoulder,  while  the  smaller 
extremity  becomes  attached  to  a  tendon  which  passes  directly 
over  the  upper  surface  of  the  extetuor  metaearpi  radialia  lonjioTt 
longitudinally. 

This  tendon  arises  at  the  outer  condyle  of  the  humerus,  and 
passes  to  the  carpus  for  insertion,  and  is  yery  well  shown  in 
Garrod's  drawing  of  PaU^<m<h 

I  find  it  present  in  all  the  TroehiHr  where,  so  far  as  I  know, 
it  constitutes  a  unique  method  of  insertion  for  the  temorpatagU 
hrepis,  and  to  make  it  clearer  I  present  a  drawing  of  it  for 
Tr&ehOut  pUU/eereiu  (Fl.  XXII.  fig.  28). 

Since  Garrod  saw  so  clearly  this  vety  unusual  insertion  of  the 
tm^tor  patagii  hrevis  in  the  Humming-birds,  I  am  surprised 
beyond  measure  that  he  did  not  at  once  make  earefid  comparisons 
with  the  Gypseli  in  this  particular ;  had  he  done  so,  he  would 
haYO  found,.as  I  have,  that  the  mode  of  insertion  of  this  muscle 
in  those  birds  is  entirehf  different.  In  the  first  place  the  body 
of  the  muscle  is  comparatively  much  smaller ;  it  is  also  of  a  Tety 
different  form,  being  oblong  and  not  pear-shaped ;  finally  it  is  not 
interied  into  any  special  tendon^  but  directly  upon  a  tendinous 
fascia  on  the  surface  of  the  extensor  mefaearpi  radialis  lonpoTf 
and  its  fibres,  becoming  slightly  tendinous,  run  down  with  that 
muscle  for  insertion  at  the  external  condyle  of  the  humerus. 
In  Fl.  XXII.  fig.  29,  I  present  a  drawing  made  directly 
from  my  dissection  of  these  parts  in  a  specimen  of  Okaiura 
peloffioa, 

As  both  the  Humming-birds  and  Swifts  have  short  humeri 
(though  "shortness"  is  not  a  character,  I  believe)  and  have 
developed  a  large  tensor  patagii  ir^t'is  (though ''size"  is  not  a 
character  either,  I  believe)  it  might  not  unnaturally  be  expected 
that  they  should  have  this  particular  muscle  short  and  thick ; 
but  when  we  come  to  examine  the  true  morphology,  how  vastly 
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different  is  it !  Quito  as  different,  we  maj  say  in  truth,  as  are 
the  humeri  of  these  birds. 

The  tetuor  patagii  hngm  in  Cluttura  pelagica  has  the  usual 
origin  and  insertion  that  it  haa  in  so  many  of  the  Class. 

CTpeeli  and  Trochili  both  possess  all  three  pectoral  mttscJes, 
but  in  such  a  form  as  Iftrropuf  they  are  noiio  nf  them  unduly 
developed ;  better  so  in  Chatura ;  while  in  the  Trochili  they  are, 
comparatively  speaking,  enormously  developed. 

Owing  to  the  entirely  different  shape  of  the  humerus  in  Swifts 
and  Hamming-birds,  the  tendoos  of  the  pectorals  make 
dissimilar  insertions.  For  instance,  the  peetoralis  major  in 
Micropnt  is  inserted  npon  tlie  entire  palmar  aspect  of  tlie  !nrge 
hook-like  radial  crest  of  the  humerus  of  that  Swift ;  but  Trorhihis 
possessing  no  such  process  upon  its  humerus,  the  muscle  is 
obli^d  to  insert  itself  more  or  less  upon  the  body  of  the  bone, 
at  a  point  which  would  be  considered  ns  the  bnse,  upon  the 
palmar  side  of  a  radial  process  did  such  a  thing  exist  there. 

Now  the  pectoralit  »eeundu9  in  Micropus  is  inserted  at  the 
head  of  the  humerus  upon  its  ancoual  side,  between  the  summit 
and  radial  cre^t  or  hook  ;  while  in  the  Humming-bird  this  second 
pectoral  sends  its  tendon  aarosi  the  head  of  the  bone,  to  be 
inserted  at  the  distal  margin  of  the  pneumatic  fossa.  The 
insertion  of  the  third  pectoral  in  these  two  groups  of  birds  is 
more  similar. 

So  here,  again,  we  see  that  Swifts  and  Humming-birds  are 
markedly  different  with  respect  to  another  class  of  muscles  which 
make  up,  in  part,  the  fundamental  organisation  of  their  wing- 
structures. 

Among  the  essential  characters  of  the  wing  we  still  haye  left 
the  skeleton,  but  T  have  already  published  my  views  and  drawings 
in  regard  to  that  part  of  their  economy  elsewhere  (Proc.  Zool. 
Soc.  1886  and  1887).  I  have  there  showm  conclusively  that 
the  humeri  of  Swifts  and  Humming-birds  are  very  differently 
formed  bones  indeed,  and  the  reader  hna  but  to  refer  to  the 
figures  in  the  papers  to  which  1  allude  to  be  convinced  upon 
this  point. 

As  I  have  elsewhere  stated,  the  humerus  in  Micropus  is  a 
Don-pneumatic  bone  as  in  the  Swallows ;  while  all  Humming-birds, 
so  far  as  I  have  examined,  have  pncuinntic  humeri.  Still 
my  statement  Proc.  (Zool.  Soc.  1887,  p.  503)  requires  some 
modification,  for  since  that  was  written  I  hare  found  that  the 
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humeri  in  Okattira  p&lapea  are  pneumatic,  but  the  bone  is 
shaped  upon  the  same  plan  ns  the  humerw  of  MieropuM^  and  the 
pneumaiic  fossa  }«,  aa  in  raaMoea,  on  the  ulnar  side.  f!rom 
what  has  gone  before,  we  now  Imow  that  in  general  form,  and 
other  particulars,  Micropus  is  nearer  the  Swallows  than  is  snch 
a  Bwift  as  Cha  tum,  aud  this  last  fact,  with  respect  to  the  ann- 
boneFt,  points  still  more  strongly  to  the  trutli  of  such  a  state- 
ment. Even  at  this  moment  I  am  not  acquainted  with  any  otliw 
bird  in  the  Class  that  has  the  pneumatic  fossa  of  its  humerus 
si(ii;it(  <l  on  the  radial  side  of  the  bone,  as  the  Trochili  have. 
This  fact  alone,  and  surely  when  taken  in  connection  with  tho 
otherwibe  vastly  difterent  form  of  the  bone  itself,  is  sufficient  to 
show  that  in  their  wing-structure  Swifts  and  Humnung-birds 
widely  differ. 

Fiirllier,  in  tlic  papers  above  ulludcd  to  I  have  already 
pointed  out  how  in  the  bones  of  the  antibrachiuin,  in  Tro- 
ehiluataid  Micropus,  the  radius  is  actualJy  beut  to  a  bow  in  the 
former,  while  it  is  as  absolutely  straight  as  any  bone  can  be  in 
the  Swilt.  Tite  ulna,  too,  in  these  birds  differs  in  its  general 
form.  Moreover,  we  find  sesamoids  present  in  the  carpus  of 
Mummiiig-birds  which  do  not  exist  in  Cypseli,  although,  since 
writing  my  first  memoir  on  this  subject,  1  have  found  a  sesamoid 
at  the  elbow  in  Cheriurn  and  Micropus,  such  as  t]>e  Swallows  have. 

Coming  next  to  tlie  carpo-metacarpus  we  find  one  great 
aud  principal  difference,  in  addition  to  minor  oiu  .s— in  the;  Ilum- 
ming-biids  the  middle  metacarpal  in  this  conipoiuid  bone  is 
^ony^than  the  index  metacarpal,  tlie  reverse  condition  obtain- 
ing among  the  Swifts.  This  is  cnoni^h  to  show  that  the  bones 
are  essentially  unlike  in  their  most  impormnt  character.  Tlie 
proximal  plialanx  of  the  imlex  lin^tT  i.s  alto^eiher  a  differently 
formed  hone  from  the  corresponding  sei^nnent  in  tho  man  us 
of  the  Swift,  as  any  one  may  see  by  a  comparisou  either  ol  the 
bones  themselves  or  my  drawings  (P.  Z.  S.  Ibbo,  pi.  Ixi.  figs.  3 
and  4,». 

To  brieflv  recapitulate,  then,  the  absolutely  essential  aud 
fundawieutal  eliarneter.s  in  the  wini;-strueture  of  a  Swift  and  a 
Humming-bird,  i  find  that :— 1.  The  parts  markedly  differ  in 
their  external  cliaractfTf,  ina.sinueh  aH  they  do  not  possess  the 
same  number  of  secondary  quill-ieathers  ;  Swifts  have  a  very 
peculiar  pignientcd  (deep  hhtek)  area  of  the  Bkiii  cenlrall)  luciited 
on  botb  sides  of  the  hand,  while  Trochili  have  not;  the  chai'octer 
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of  the  plumage  is  quite  different ;  aud  the  position  ofiho  "humeral 
tract "  in  the  pterylosis  is  different,  being  across  Uie  middle  of 
the  humerus  in  Swifts,  aud  overlying  the  iiead  of  tbe  bone  in 
Hamming-birds.  2.  The  mode  of  insertion  of  the  jMi^ayi0/flMi«c/^«, 
as  well  as  the  form  and  charader  of  these  muscles  themselves,  is 
altogether  different  in  the  two  groups.  3.  The  method  of  inser- 
tion of  the  pectoral  muscles  is  essentially  different.  4.  Through- 
out tbe  entire  skeleton  of  this  limb,  the  iudividual  bones  in  Swifts 
and  Humming-birds  differ  widely  in  characters  of  the  very  highest 
import,  both  morpboiogicallj  and  in  the  position,  absence,  and 
presence  of  parts. 

All  this  being  so,  I  am  firmly  convinced  that  were  the  minor 
details  in  structure  in  these  two  wings  carefully  worked  out 
under  the  lens  of  ii  good  microscope,  they  too,  of  necessity,  would 
also  be  found  to  bo  at  variance.  Indeed,  in  making  my  own 
dissections  of  the  Trochili  under  a  2-ineh  objecti?e  I  saw  quite 
enough  to  fully  ooniirm  this  suspicion. 

EnaUy,  I  must  say,  as  1  have  already  remarked  in  a  pievioua 
paragraph,  that  heretofore  too  much  stress  has  been  laid  upon 
the  fact  that  both  Cypseli  aud  Trochili  possess  short  humeri^ 
and,  further,  to  my  mind,  shortnett,  per  ee,  dots  not  constitute  a 
valid  character,  for  if  it  did,  some  very  remarkable  forms  would 
surely  be  grouped  together !  My  painstaking  labours  upon  the 
wiog-structure  of  Swiftsi  and  Humming-birds  convince  me  fully 
that^  in  so  far  as  this  part  of  their  organization  is  concerned, 
there  is  little  or  no  affinity  at  all. 

yotet  on  the  Anatomy  of  the  Pelvic  Lhnh  in  certain 
Cypseli  and  Trochili. 

Havini,'  hIiow  ii  how  innately  different  the  wing-structure  in 
Swifts  aud  iiuinming-birds  really  is,  let  us  now  take  a  look  at 
their  pelvic  limbs. 

It  will  not  be  necessary  to  pats  the  (  xteriial  characters  of  these 
parts  in  review,  as  they  are  already  well  kii(n\u  ;  it  will  bo  suf- 
ficient to  remark  that  the  pelvii*  liini)  of  such  a  bird  as  Micropus 
differs  from  the  pelvic  limb  of  a  TrochUus  iuull  its  more  essential 
external  characters. 

Mv  investigations  tend  to  eonfiim  the  statement  of  I'ro- 
fcjit^iT  Garrod,  that  Huinming-hirds  and  tlje  Americjin  Swifts 
Chutura  pclagica  and  Micropus  lack  the   accessory  Icmoro- 
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caudal,  the  semitendinosus,  and  tho  accessory  gemitendinosus 
muscles  from  the  group  at  the  thigh ;  in  other  words,  their  formula 
is  A. 

This  from  a  physiological  point  of  view  would  naturally  be 
looked  for,  as  no  members  of  these  groups  use  their  limbs  for  looo- 
motorj  purposes;  and  consequently  tliese  special  museleR  have 
long  since  been  missiug,  or  perhaps  in  neither  of  thero  have  they 
ever  been  present.    But  to  this  matter  T  shall  refer  further  on. 

Coming  next  to  the  plantar  tendons,  I  find  the  arrangement  in 
the  Swifts  at  hand  the  same  as  desci  ihcd  by  Garrod  for  Cypseht» 
alpinus  (QoW.  Scient.  Mem.  p.  294),  and  as  that  has  already 
been  made  clear  to  us,  I  need  not  quote  it  Ik  re  ;  but  after  hafing 
carefully  })repared  tho  foot  of  a  specimen  of  TroehUvs  i>J<'ti/cercuSf 
and  Itringitig  the  limb  under  the  lens  of  a  powerful  objective, 
which  increased  the  size  of  this  Humming-bird's  foot  to  that  of  a 
Crow,  I  was  enabled  at  once  to  discover  that  the  arrangement  of 
the  plantar  tendons  in  these  birds  is  very  different  from  what 
obtains  in  the  Oypseli ;  in  other  words,  in  Trochilus  these  tendons 
are  disposed  very  much  as  we  find  them  in  the  Passeres,  where  the 
tendon  of  the  flejcor  lon^  hallueis  is  distinct  from  that  of  the 
flexor  p erf  0  vans  digitorum.  It  is  just  possible  that  in  Humming- 
birds a  slight  vinculum  may  connect  the  two,  and  although  I 
eould  not  quite  satisfactorily  demonstrate  this  minor  point,  yet 
1  am  iiR lined  to  think  that  such  a  vinculum  is  present. 

I  found  the  sr/afic  artery  the  main  artery  of  the  leg  in  both 
Oypseli  and  Trochili,  but  that  is  the  usual  anangement  for 
nearly  all  birds,  which  weakens  its  importance  as  a  distinctiTe 
character. 

Ab  to  the  skeleton  of  this  limb  in  these  birds  T  have  already 
contributed  f  m  work  (P.  Z.  S.  1885,  pp.  909-918),  and  little 
or  nothing  need  be  added  here.  Suffice  it  to  say  that  morpho* 
logically  the  constitutiou  of  the  pelvic  limb,  so  for  as  its  skeleton 
is  concerned,  is  radically  di£ferent  in  Cypseli  and  Trochili.  A 
few  points  will  be  sufficient  to  convince  anj  one  of  this  fact, 
for  in  Troekilits,  for  instance,  we  have  a  large  patella  present,  a 
bone  entirely  mieeing  in  Mierepue;  in  Troekilus  we  have  the 
hypotarsial  process  of  the  tarso^metatarsus  both  pierced  and 
grooved  for  the  passage  of  the  tendons,  whereas  in  Mieropus  it 
simply  exhibits  one  Jeep  groove  for  that  purpose;  finally,  the  foot 
in  each  ca«e  is  widely  different,  for  in  Sh>tiilu^  the  joints  of  pes 
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Btand  2,  d»  4,  5,  wHile,  as  we  know,  in  Mhropui  they  stand  2,  8, 
8,8. 

At  existing  birds  are  classified,  and  were  two  sncli  forms  as 
HMTopuM  and  Troehiht9  classified  upon  tbe  characters  presented 
in  their  pelvic  limbs  alone,  all  I  can  say  is,  that  to  my  mind 
there  sbould  be  no  hesitation  whatever  in  placing  them  in  widely 
separated  groups,  notwithstanding  the  fact  that  the  myological 
formula  of  the  thigh-musdes  is  the  same.  For  even  when  we 
come  to  examine  these  very  muscles  closely  we  soon  discover 
that  they  are  (julte  diferenthj  formed  and  ditpoted,  which  should 
also  be  taken  into  consideration  in  &ce  of  the  fiust  of  the  mere 
presence  or  absence  of  parts. 

Por  the  rest,  the  limb  in  these  two  groups  of  birds  to  its 
very  toe-joints  is  about  as  essentially  different  as  are  the  limbs 
of  an  Ostrich  and  a  Coot. 

On  the  Anatomy  of  the  Head. 

Were  I  asked  to  pick  out  any  two  forms  of  existing  birds  from 
any  part  of  the  world  which  present  us  with  the  greatest 
number  of  fundamental  difforcticos  so  far  as  the  anatomy  of 
tlie  liead  is  concerned,  it  would  puzzle  me,  I  think,  to  select 
two  more  diverse  types  than  a  true  Swift  and  a  Humming-bird. 
Indeed,  from  tip  of  beak  to  nape  it  is  difficult  to  find  comparable 
characters  that  show  any  affinity  of  the  forms  in  question  at  all. 
I  have  already  pointed  out  above  the  very  evident  differences  that 
are  exhibited  upon  a  comparison  of  the  external  characters  of 
such  a  Swift  as  Micropus  and  any  of  the  Trochili ;  while  the 
principal  differences  in  the  skulls  of  these  birds  have  been  already 
dwelt  \ipon  *.  And  has  the  day  yet  arrived  wheu  diflereuces 
of  the  most  manifest  character  in  the  RkuUs  of  birds  are  to  be 
ignored  in  taxonomy,  and  set  aside  as  of  no  vnlue  ? 

At  the  present  time  I  have  before  me  upw  arJs  of  a  liundred 
auatomical  specimens  of  Trochili  and  a  great  many  Swifts  ;  but 
for  a  brief  rcsunU  of  some  of  the  distinctive  cranial  characters  let 
us  choose  a  specimen  each  of  (Jha-tKm  pelagica  and  Trochilm 
rujus,  and  see  how  they  compare  in  these  two  types.  We  iind 
these  characters  to  be  as  follow  : — 

•  Proc.  Zool.  Soc.  im. 
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1.  Superior  muvlible  wide  mud  not 
produoed. 

2.  Trinnrrtilar  openings  between  na«al8 
and  frontals,  divided  bjr  tb©  pre- 
maxiliary. 

3.  Onaiam  shore  nnootb  and 
rounded. 

4.  Vomer  truncated. 

5.  Maxillo-palnHiies  prominent  ;infl 
produced  well  backwarda,  tending 
to  approach  mesi&lly. 

6.  Postno-extenMlan^^eeofpalftUiMB 
produeed  ee  pronuneiit  proceiiet. 

7.  Pnlatino  beada  of  pterygoida  nearly 
meet  mesial!/. 


8.  Pare  pluft  email  and  formed  as  in 

Swallows. 

9.  luterorbital  p-->ptum  ^lu)ws  steveral 
Tacuitic*.  andtbe^e  are  distinct  from 
thoHO  uu  tbe  (rasterior  orbital  wall. 

10.  Mandible  a  wide  Y.  without  mnal 
Tacnit^. 


\.  Superior  mandible  narrow  and 

usually  twice  as  long  ae  the  head. 
2.  Ho  euuh  openinge  preaent 


3.  Cranium  above  abowing  a  deep, 
longitudinal  groove  for  enda  of 

hjoid. 

4.  Vomer  long  and  spitu  -like. 

5.  Maxillo-palatines  nut  promiueut* 
rounded,  and  wide  apart. 

A.  BxtoriMl  margin  of  eaeh  pabtine 
nearly  ettai^t,  and  no  Mgle 

present. 

7.  Palatine  heads  of  ptoryiGfoids  widely 
separated  mesially  (and  I  have  seen 
specimens  where  they  anchylosed  to 
the  pAlatinei). 

&  Para  plan*  veiy  large*  and  veiy 
diiforent  from  the  Swallowa. 

'.I.  Tiitfrorbital  septum  never  showK 
but  one  vacuity,  which  merges  with 
onu  liiat  ubtiorbs  nearly  all  the 
poiterior  orbital  walL 

10.  Mandible  a  long  and  extremely 
narrow  V,  with  nmal  vaouity. 


In  fthort,  these  skulls  ovideutly  belong  to  very  different  Orders 
of  ])ir(ls,  and  thoir  diilerences  upon  a  lateral  view  can  be  well 
appivciiitcd  by  examining  and  coroparing  ti^aires  24  and  27  of 
Plate  XXII. ;  tin-  .Swift  there  figured,  iiowever,  is  Micropus,  but 
will  answer  just  :n  well. 

Carefully  cuuipariiig  the  braiji  iu  several  spccinu'na  of  Hum- 
ming-birds of  diftereiit  s])ccios,  with  the  brains  of  Swifts  and 
Swallows,  r  iind  tliat,  although  in  all  three  groups  the  brain 
and  its  parts  are  strictly  fasbioiii  'l  upon  the  true  avian  plan,  m 
the  Swifts  and  Swallows  its  general  and  .special  form  is  far 
mote  alike  than  it  is  when  we  compare  it  with  the  brain  iu  a 
Trochihis.  Tliis  we  might  naturally  have  looked  for,  since 
the  inner  shape  of  the  erauial  casket  in  the  Humming-bird  is 
very  ditferent  from  the  corresponding  cavity  in  the  Cypscli  and 
Hirundines. 

Another  etructure  which  need  not  detain  us  long  is  the  tongue. 
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This  org^tm  is  essentially  alike  ia  Swallows  and  Swifts  ;  while,  as 
we  all  know,  in  the  Trochili  it  is  more  as  we  iiud  it  iu  the  Wood- 
peckers, iudi^ed  very  similar  to  those  birds,  for  I  find  after 
careful  microscopieal  examination  that  there  is  iio  truth  in  a 
statement  ntill  current  that  this  lon^,  slender  tongue  of  2VocAito« 
is  a  (laublc-bnrrelled  tube  to  suck  haaey  with,  but  these  supposed 
hollow  tubes  contain  the  prolongations  of  the  cartilagmous  parts 
of  the  glosso-hyal  elements  of  the  hyoidean  apparatus. 

With  these  few  brief  conipariaons,  which,  however,  are  the 
expressions  of  long  and  painstaking  dissections  upon  the  heads 
of  these  several  forms,  I  may  state  that,  so  far  as  this  part  of  the 
economy  is  concerned,  Cypseli  and  Trochili  are  widely  different 
in  all  particulars,  whereas  Swifts  show  themselves  to  be  but 
highly  modified  Hirondine  birds. 


MetumS  of  some  of  the  Point  a  in  the  remainder  of  the 

Axial  Skeleton. 

These  I  wiU  tabulate  in  order  to  bring  them  into  as  hold 
relief  as  possible  for  direct  comparison.  In  the  Proc.  Zool.  Soc. 
1885,  I  hare  already  made  some  remarks  upon  the  skeletons 
of  Mieropus  melanoleueui  and  7?roohilue  Alexandria  Here,  for 
variety's  sake,  we  will  take  the  Swift  Chsiura  pelagiea  and 
TroehUm  ftj/Uf ;  they  are  essentially  and  respectively  much 
alike,  at  aoy  rate  the  two  ftrst  mentioned  species,  hut  I  do  this  in 
order  to  show  that  my  first  comparisons  still  hold  good  for  the 
proposed  separate  groups. 


Chfc/ura  pclayica. 
1.  12  cyrvical  vertebra'  that  are  wiUi- 
outfrae  ribs;  13th  and  14th  Ter- 
tebr«»  poaiew  freely  suq»eiuled  ribs; 
while  from  the  15th  to  the  19th 
they  nrc  true  cJor.-'iih.  rnnnpoting 
witli  the  steraum  by  costal  ribs. 


2.  ThelsstaaonaTertebmiftlwaoth. 


1.  13  oerrionl  Tertebrs  that  are  with- 
out free  ribs;  only  the  14th  vertebra 
poeseflfles  freely  suspended  ribs ;  while 
the  15th,  16th«  and  17th  are  Um 
only  three  free  vorfehra?  in  tlio  dor- 
sal ri'pion  whii !i  LMimect  with  the 
steruuiii  by  uuetul  ribs.    The  l8Lh 

sad  10th  likewiss  do;  but  I  hers 
propose  to  oonuder  theie  two  latter 

ones  as  leading  mcrah,  as  they  evi- 
dently belongr  to  thiit  bono.  This 
gives  Trochdi  but  th,>i'  fritcdorml 
vertebra,  qiiit^  as  few  us  auy  other 
esisting  bird,  and  it  is  all  they  have. 

2.  Ihsissfener&lTertsbraislhe27tfa. 
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Chcdtura  pelagica. 

3.  The  last  caudal  vertebra  is  the  35th. 

4.  Pelri?;  much  m  w©  find  it  in  some 
Swuliuws ;  leading  sacral  vertebra 
doM  not  markedly  project  beyond 
ilia. 

fit  Sternum  imtouched   posteriorly ; 

poBsesses  cumparutivclj  large  costal 
procpssef? ;  small  manubrium  ;  deep 
carina ,  wiiioU  latterandthe  body  are 
always  riddled  with  largo  vaouities. 

6.  Os  f  ureala  a  Tory  broad  U-ihaped 
one^with  latnal  abutmente  at  its 
lit  ;uls,  and  with  rudimentary  hypo- 
clcidium  ;  t!ie  bone  harmoinouslv 
proportioued  for  the  rest  of  the 
iikelctoD. 

7.  Ooraooid*  muoh  of  the  tame  form 
as  we  find  them  in  the  Swallowt. 


b.  Blade  of  scapula  nearly  straight. 

9.  General  aspect  of  the  body  ekele- 
ton»  aside  from  the  uunotohed  ^ter* 
nun)  and  rather  deep  keel  to  it| 
like  the  Hirundinida. 


Trochilus  ru/us. 

3.  Tlie  la8t  caudal  vertebra  is  the32nd. 

4.  Pelvis  peculiarly  farmed  ;  and  two 
entu-o  vertebrae  project  beyond  the 
ilia  (the  18th  and  19th).  ^ 

5.  Sternum  unnotdbed  poeteriorlj; 

very  small  costal  prooeKes;  no 
manubrium  ;  coinparntively  a  much 
deeper  carina ;  titerual  body  and 
keel  never  perforated  by  vacuities. 

6.  Os  furoula  rather  of  a  vary  broad 
T'shaped  variety,  with  small  lateral 
abatments  at  its  heads,  and  with 
rudimentary  li\ p'Mloidiuiii,  with 
the  bone  of  hair-Uke  dimensions  as 
compared  with  others  of  the  skele- 
ton. 

7.  Ooraeoads  Teiy  peouliar,  as  the 
tendijml  amal  is  dossd  bgr  bone, 

and  the  shaft  perforated  by  a  large 
foramen  below  it.  TotaUjf  unlike 
the  bone  in  the  C'//p.'^Ii. 

8.  Blade  of  seapula  bent  at  a  marked 
angle  at  its  posterior  exteemity. 

9.  €tonerala^eot  of  the  body  skeleton 
has  no  exact  counterpart  among 
living  birds,  that  the  waiter  has  as 
yet  erer  met  with. 


Now  a  few  words  as  to  wiiiit  the  above  tabic  mIiuws  :  iirat,  it  is 
evident  that  the  spinal  column  of  ^Swifts  and  If  uiuuiiag-birds  is 
fundamentally  different,  both  in  the  nnmbcr  and  ai-rangement 
of  the  vertebrae.  It  should,  huwcvcr,  be  stated  tliat  upon  goinjj 
over  a  large  number  of  specimens,  i  find  that  it  is  the  15th 
vertebra  that  first  connects  with  the  sternum  by  costal  ribs,  and 
not  the  IGth  as  stated  in  my  first  contribution  of  1885.  This 
gives  the  Trochili  3  true  dorsals,  whicli  is  as  small  a  number 
a«  any  existing  bird  possesses;  I  found  the  same  uuiabcr  in  a 
Californian  Condor.    Cypseli  posse^a  5  fn<c  dorsal  vcrtehrce. 

Some  excellent  characters,  no  doubt,  are  to  be  obtained  from 
any  bird's  sternum,  but  the  more  I  look  into  it  tlie  uiore  1  am 
convinced  that  the  facility  with  which  wo  can  say  sternum 
2-notched,  sternum  unuotehed,  sternum  1-notchcd  (aa  the  case 
may  be)  has  almost  proved  a  detriment  to  avian  taxonolny,  for, 
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hemg  satisfied  with  that  (taken  in  conneetion  with  a  few  other 
salient  characters),  very  often  the  rest  of  the  bird's  eoonoroj 
has  not  been  examined  nor  even  taken  into  consideration  at  all. 
"Why  the  pelvis  has  not  proved  an  equally  valuable  character 
in  the  list  of  dassificatory  characters,  is  simply  because  the 
systematist  cannot  so  readily  say  pelvis  2-notched,  pelvis  nn- 
notehed,  and  so  on.  Yet  the  pelves  of  birds,  when  cai^ully 
compared,  offer  folly  as  good  distinctive  characters  for  taio- 
nomic  purposes  as  the  sternum.  I  have  already  pointed  out  the 
fact  that  the  pelvis  of  a  JSroekihu  is  as  different  from  the  pelvis 
of  a  Cypselui  as  any  two  birds'  pelves  can  well  be.  Further,  their 
sterna,  when  we  really  take  all  theb  characters  into  considera- 
tion, apart  from  the  fact  that  both  happen  to  be  unnotched,  are 
very  differently  fashioned  bones.  Both  are  unnotched,  to  be 
sure, — ^but  so  are  the  sterna  of  some  Petrels !  Were  the  &et  that 
the  sterna  of  both  Oypseli  and  Trochili  are  unuotched  of  any  signi^ 
ficance,  so  &r  as  affinity  is  concerned,  then  surely  the  remainder  of 
the  organisation  in  these  birds  would  be  more  or  less  in  harmony, 
and  not  at  tlie  widest  variance,  as  is  the  case !  What  I  mean  by  tlds 
is  easily  shown  in  the  shoulder^girdles  of  the  two  types  in  question : 
thus,  the  coracoid  of  a  Troekilm  is  a  very  uniquely-formed  bone 
(P.  Z.  S.  1885,  pL  Iz.  fig.  6),  and  very  different  from  the  great 
majority  of  birdn.  In  the  Swifts  the  coracoid  is  like  that  of  the 
Swallows.  Again,  the  scapula  in  Troekiku  is  unlike  the  corre- 
sponding bone  in  a  Swift  t  consequently,  this  being  the  case,  I 
attach  litde  or  no  importance,  so  far  as  affinity  is  concerned, 
to  the  &ct  that  their  furcul*  happen  to  possess  some  marked 
resemblance.  For  we  well  know  that  this  latter  component  of 
the  girdle  is  that  which  becomes  modified  in  accordance  with 
the  flight  of  its  owner,  while  the  coracoid  can  be  far  better 
relied  upon  for  any  affinity  it  may  show  as  a  character  amongst 
forms  more  or  less  related.  Swifts  are  birds  of  long-sustained 
flight,  Humming-birds  are  great  fliers,  and  so  are  Albatrosses;  and 
were  we  to  increase  in  sise  the  os  furcula  of  a  Swift  and  a  Hum- 
ming-bird to  the  size  of  the  bone  in  an  Albatross,  we  should  be 
surprised  to  find  how  much  they  resemble  each  other. 

Seeing  now  how  very  different  the  thoracic  and  pelvic,  or 
really  the  trunk*skeletons  of  Swifts  and  Humming-birds  actually 
are,  let  us  next  examine  into  some  of  the  organs  and  viscera 
which  they  enclose^ 

LIUK.  JOUBK. — ZOOLOOr,  TOL.  XX.  29 
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The  Heart  and  Carotidt^  Trachea^  Viscera,  Sfc. 

Oypseli  as  a  rule  posMW  but  a  single  carotid,  the  leffc  one; 
Professor  Garrod,  however,  discovered  that  Cyp§eloides  proved 
an  exception  to  this.  In  Chatura  I  found  but  one,  which  was 
disposed  along  the  anterior  aspect  of  the  neck  in  the  most  usual 
manner;  while  in  Micropus  melanoleucu»  the  left  carotid,  here 
also  the  only  one  present,  takes  on  a  peculiar  course,  for  being 
so  fjir  over  to  the  left,  it  passes  up  to  the  front  of  the  neck 
obliquely,  aud  completely  outside  the  protection  of  the  muscles 
snd  the  hjrpophysial  canal  of  the  vertebrje. 

Past  the  middle  point  of  the  neck,  however,  it  enters  between 
the  muscles  to  tho  aforesaid  canal,  and  then  ibllows  the  usual 
course  to  the  bead. 

Swifts  do  not  possess  a  heart  of  any  unusual  dimensions ;  but 
Humming-birds,  on  the  other  hand,  have  a  heart  quite  as  uupro- 
portionately  large  for  their  size  luj  are  the  feet  of  these,  the  others 
wise  pygmies  of  tho  Class.  Xhey  too  have  but  one  carotid,  so 
far  as  I  have  examined,  the  left  one  alone  being  represented. 

MacGillivray,  in  Audubon's  '  Birds  of  North  America,'  under 
the  latter's  account  oi  Trochilux  coliibris,  presents  us  with  a  very 
good  description  of  the  trachea  in  a  liumming-bird.  He  says  of 
it  that  "Tho  trachea  is  9  twelfths  loug^,  heins^  thus  remarkably 
short  oil  account  of  its  hit'urcatiiiLC  very  high  on  the  neck,  for  if  it 
were  to  divide  at  the  usual  phice,  or  just  anteriorly  to  the  base  of 
the  heart,  it  would  be  I  j  twelttlis  longer.  In  this  respect  it  differs 
from  that  of  all  other  birds  examined,  witii  tiie  exception  of  the 
Roseate  Spoonbill  {Platalea  njajn\  the  trachea  of  which  is  in  so 
far  similar.  The  bronchi  are  exactly  \  inch  in  length.  Until 
the  bifurcation,  the  trachea  piunses  u1<jt!;j:  tho  right  side,  after- 
wards directly  in  front.  There  are  oU  rings  to  the  lurk  ;  and 
each  bronchus  has  J^Js  rings.  The  breadth  of  the  trachea  at  the 
upper  part  is  scarcely  more  than  |  twelfth,  and  at  the  lower  part 
considerably  le^s.  It  is  much  flattened,  and  the  rings  are  very 
narrow,  cartilaginous,  and  placed  widely  apart.  The  brotichial 
rings  are  similar,  and  differ  from  tliuse  of  most  birds  in  being 
complete.  The  two  bronchi  lie  in  contact  for  2  twelfths  at  the 
upper  part,  being  cojiiiecled  by  a  common  membrane.  The  lateral 
mubcles  are  extremely  slender.  The  last  ring  of  the  trachea  is 
four  times  the  breadth  of  the  rest,  and  has  on  each  side  a  large 
but  not  very  prominent  mass  of  muscular  fibres,  inserted  into  the 
first  bronchial  ring.   This  mass  does  not  seem  to  be  divisible 
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into  fiinr  distinct  tniisclea,  but  rather  to  resemble  that  of  the  Fly- 
catchers, although  nothing  certain  can  be  stated  on  this  point." 
Mj  own  inrestigations  upon  other  epecies  than  T.  eoUthria  go 
towards  eatabliahing  in  the  main  this  admirable  description  of  a 
T©ry  painstaking  anatomist,  for  whom  I  have  always  entertained 
the  highest  regard  both  for  hu  character  and  his  work.  It  is 
needless  to  add  that  such  a  trachea,  the  counterpart  of  which  is 
seen  only  in  the  Spoonbill,  is  sufficiently  far  removed  from  the 
form  it  assumes  in  the  Cypseli  to  satisfy  the  most  sceptical  as 
to  any  affinity  on  that  point  I  In  Swifts  it  does  bifurcate  "  at  the 
usual  place ; "  it  possesses  but  two  pairs  of  muscles  (the  lateral 
ones,  and  those  that  go  to  the  sternum),  and  in  all  other  points 
is  widely  and  fundamentally  at  Taiiaaoe  with  the  windpipe  and 
bronchi  of  theTrocbili. 

Careful  as  MacGillivray*s  account  is,  however,  he  neglected 
to  mention  one  very  important  diflference,  so  far  as  these  parts 
are  concerned  in  the  birds  under  consideration,  and  that  is,  the 
Tt*ochiU  constitute  one  of  those  rare  groups  which  lack  the  pair 
of  *temo-traekeale$  musdes ;  I  carefully  searched  for  them  in 
several  species  of  Humming-birds,  but  fiiiled  to  find  them,  and 
am  quite  convinced  they  do  not  exist. 

If  the  reader  will  kindly  turn  to  figure  83  of  Plate  XZIIL 
illustrating  this  memoir,  he  will  find  my  drawing  of  the  trachea 
of  a  Humming-bird,  and  in  figure  35  the  position  it  occupies  in 
the  thorax  and  neck  with  respect  to  the  other  organs. 

Indeed,  in  figures  85  and  86  I  have  drawn  the  bodies  of  a 
Hummiug-bird  and  a  Swift,  after  having  carefully  removed  the 
pectoral  muscles  and  sternum,  in  order  to  show  this  very  thing. 
A  glance  at  these  two  figures  will  be  sufficient  to  satisfy  any  one 
as  to  the  remarkable  diflferonoe  they  present.  In  the  Humming* 
bird,  we  are  struck  at  once  by  the  position  of  the  trachea ;  the 
Hreei  course  of  the  left  carotid,  the  enormous  heart,  and  the  fact 
that  the  low  position  of  the  liver  conceals  bom  our  t^ight  all  the 
other  viscera  harboured  in  the  abdominal  cavity.  Here,  as  in 
most  birds,  the  right  lobe  of  the  liver  is  the  larger  of  the  two, 
which  in  the  Humming-bird,  as  we  see,  eurls  round  the  apex  of  the 
heart  (more  so  in  T,  platjfeereit$\  modelling  itself  to  that  extre- 
mity of  it.  Still  more  at  variance,  as  compared  with  the  Swift, 
is  the  MgetHvo  tract  at  a  Humming-bird,  for,  so  far  as  I  am  &mi* 
liar  with  the  morphology  of  the  group,  in  none  of  them  do  I  know 
of  a  species  which  possesses,  as  compared  with  the  size  of  its 
intestines,  so  exceedingly  small  a  stomach !   This  organ,  together 
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with  the  lelatively  large  intestine,  with,  too,  its  bulbous  cloaca,  I 
Have  represented  in  figure  84. 

Swifts  posaese  a  stomach,  both  in  position  and  general  form, 
very  much  like  the  Swallows,  and,  as  we  now  know,  nothing 
at  all  like  the  Trocbili.  True,  neither  Oypseli  nor  Trochili  pos- 
sess intestinal  eaea ;  but  does  this  mean  anything  when  no  other 
two  organs  in  the  bodies  of  these  birds  have  any  resemblance  to 
each  other  whatever,  so  far  as  affinity  is  concerned  ?  Look  at 
them  in  the  figures ;  are  there  many  birds  in  the  Class  more 
widely  separated  in  this  respect  than  these  Swifts  and  Humming* 
birds? 

Upon  laying  open  the  stomach  of  a  specimen  of  liieroput 
melanoUuew,  1  found  it  packed  full  of  insects ;  but,  what  is  more 
important,  anatomically  speaking,  I  discovered  it  to  be  lined 
with  a  tough,  corneous,  inner  coat,  which  was  lifted  out  entire, 
by  simply  using  very  gentle  traction,  with  a  pair  of  dissecting- 
foreeps.  The  stomach  of  the  Humming-bird  was  also  full  of  the 
tiniest  Goleoptera  Imaginable,  which  were  very  interesting  to 
study  under  a  two-inch  objective  attached  to  my  Beck*s  binocular 
microscope,  and  I  wondered  as  1  did  so  whether  all  these  tiny 
Kew-Meiican  beetles  were  known  to  science* 
-  Apart  from  the  fact,  then,  that  Cypseli  and  Trochili  agree  in 
certain  numerical  and  negative  characters  ("a  single  carotid, 
and  no  cteca,**  dangerous  facts  sometimes !),  these  birds  are  by 
no  means  related,  so  far  as  the  organs  we  have  just  been  inves- 
tigating are  concerned. 

Having  now  passed  in  review  the  characters  of  a  Passerine 
bird  (Ampelii  cedrortun),  and  gone  very  carefully  over  the 
osteology  of  certain  Trogons,  and  even  yet  more  thoroughly 
over  the  structure  of  many  Caprimulffi,  Swallows,  Swifts,  and 
Humming-birds,  I  believe,  as  my  views  have  been  slowly  for- 
mulating during  my  painstaking  dissections,  that  I  am  now  in 
a  position  to  reconsider  what  I  hare  already  published  upon 
the  classification  of  the  MAcnocmBEa,  as  well  as  to  present  the 
conclusions  at  which  I  have  now  arrived,  aided  as  I  have  been 
by  all  this  recent  research.   Before  doing  this,  however,  I  desire 
to  present  in  a  few  paragraphs  the  results  of  my  investigations 
upon  two  specimens  of  T,  Ctdliope,  nestlings  only  a  day  or  two 
old,  and  for  which  I  am  indebted  to  the  generosity  of  Mr.  F« 
Stephens,  of  San  Bernardino,  Oalifornia,  who  sent  them  to 
me  to  be  used  in  the  present  connection.   One  of  tb^e  little 
fellows  I  drew,  life-sise,  and  it  will  be  found  figured  on  PI.  ZXIU. 
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fig.  82,  which  giyesits  external  characters  sufficiently  well  toobmte 
the  neceeslty  of  a  special  description.  Among  the  most  interest- 
ing of  these  features  is  the  wonderfuUj  short  beak  in  this 
nestling,  as  compared  with  the  long  slender  one  of  the  adult. 

Supplementary  Notes  on  Cypseloides  niger  and  Kyctidromus 

albieollis,  var.  Herrilli. 

As  tluH  paper  is  pa^sii.Lf  through  the  press  1  am  able  to  add  a 
few  wordy  upon  the  structure  of  the^e  two  hirds  tlio  Black  Swift 
and  ^ft  rriirs  rarauquo.  This  affords  me  partimkr  satisfaction, 
for  inasmuch  an  every  species  of  American  (/.  e.  United  States) 
JSwaUinv  (st'vi  ii  in  all)  is  anatomically  described  in  this  memoir, 
I  can  add  that  J  liave  fimiJarly  examined  and  compared  every 
species  of  Caprimul^inr  (except  A.  raroJinensijs)  and  Cypseliiie 
bird.  I  nni  inde}»li  d  lo  my  friend  rrui'essor  Newton,  F.H.S.,  of 
(^nmhridge,  for  the  spi  eimens  of  Ci/pseloides,  which  were  collei  tcd 
for  him  on  my  hehalf  in  Jamaica  by  Mr.  G.  A.  Wa  ldin^'ton. 
The  speeimeiiH  of  is'i/ctidromus  are  from  Texas,  whci  .-  they  were 
procured  on  the  lower  Rio  Grande  by  two  of  my  eolleetors. 

E.xternally  Ci/pseloidrn  nir/er  hns  a  more  SumUoa -like  appear- 
ance than  (  it her  Microj[/us  or  ChatHra.  This  no  ihniht  is  due  to 
the  structure  of  the  tail  and  feet,  whicli  have  a  more  passerine 
ajipearaiice  than  is  .seen  in  ^f,  iiulnnoleucus^  ami  ntiil  more  so 
than  in  (  '.  pelagicd  or  ('.  V<iu.ci.  Nevertheiep's  Ci^/pneloidf's  in  a 
Swift,  with  the  pterylography  of  the  order  as  given  above.  It 
also  exhibits  the  pecuhar  black  pipfmentation  o!i  the  palmar 
awpect.s  of  ils  pinions,  although  the  skin  tliero  is  not  quite  so 
dark  as  in  otiier  North -. \  merioan  Cypseli.  The  tarsal  and  pedal 
inte^'uments  are  skinny,  l.nit  plainly  show  a  seulellate  definition. 
Tiio  l»ind  loe  is  soniewhut  elevatetl,  though  distinctly  posterior 
in  position.  In  general  form  the  [)lueked  body  presents  the 
appearance  of  the  nude  body  of  a  Vh<eiura  luther  thau  of  JlAcro- 
puSj  which  is  more  coinpn  ^sed  in  shape. 

Myolugically,  this  Swift  aiji-t  Ls  with  others  already  described, 
tlie  patai:,'ial  musides,  the  muscles  of  the  thigh,  and  thorax  being 
almost  identical  with  ihoM'      C  pclagica. 

Upon  o|ieninL(  the  abdominal  cavity  wc  tind  tliat  in  these 
parts  also  Cj/ji.si  hihhs  aii;rt  es  v  ith  all  irue  Swi!"ts.  The  stomach 
is  notably  iargo,  and  only  oveilnppcd  by  the  lobe«  of  the  liver 
above,  in  all  these  respects  uilVt  l  ini;  widely  from  the  corro- 
Bpouding  organs  in  any  existing  Humming-bird. 
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In  the  Miatomy  of  iU  air-paaBages,  ita  heait  and  vaaeular 
Bjatem,  this  BIa«k  Swift  U  likewiae  typically  Cypaeline. 

Coming  to  the  akeleton,  1  find  Cjfpgeloidei  in  ita  cwteologj 
agreea  in  the  main  with  the  group  of  birds  to  which  it  naturally 
belongs ;  that  is,  it  ia  essentially  a  Swift  so  far  aa  this  part  of 
its  organisation  seems  to  indicate;  noTertheless,  in  seFeral 
particulars  it  has  a  skeleton  nearer  the  Swallows  than  has  either 
Micrepm  or  Chmtura,  It  has,  for  instance,  the  interorbital 
aeptnm  much  as  we  find  it  in  the  Birtmdinida  generally,  and  a 
large  seaamoid  at  the  elbow,  as  in  Swallows.  But,  what  is  still 
more  significant,  it  has  the  Yscuities,  one  on  eadi  side  of  the 
posterior  mid-end  of  the  premaxillary  above,  just  beyond  the 
frontal  region,  filled  in  by  a  thin  continuous  layer  of  bone — 
agreeing  in  this  particular  respect  with  the  Bam-Swallow  (d 
erythrogoiiery  Cf^eloidet,  moreoTer,  has  its  external  narial 
apertures  more  circumscribed,  or,  in  other  words,  more  as  we  find 
them  in  certain  Hirundines  (see  figures  22  and  23,  Plate  XXI.)« 

Haviug  compared  the  skeleton  of  Ifjfetidrmim  dUbkoUU 
var.  MerrilH  with  the  akeletous  of  the  other  Caprimulgine 
birds  of  the  U.S.  avifauna  which  I  have  deecribed  on  former 
occasions,  I  find  that  it  agrees  more  nearly  with  the  American 
Whip-poor-will  (AntroataimuB  voeiferus)  than  with  any  other, 
Osteologically,  however,  it  may  be  found  to  agree  still  more 
closely  with  the  "  Chuck- will's- widow  *'  (A,  earoHnenik\  but  as 
yet  I  hove  not  had  the  opportunity  of  comparing  it  with  that 
bird. 

'Ilie  entire  order  of  the  Capbihuloi  stands  much  in  need  of 
thorough  revision,  and  eztensive  researches  into  structure  wiU 
be  required  before  we  can  know  much  of  the  true  relation- 
ships and  proper  classification.  I  am  conrinced  that,  so  far  as 
the  TTnited-States  forms  of  this  group  of  birds  are  concerned,  there 
are  certainly  two  very  well-defiued  subfamilies  of  the  Capri' 
mul^da.  From  what  we  know  of  their  external  characters,  and 
from  what  I  have  shown  of  their  widely  different  internal 
structures,  these  might  readily  be  characterised  as  the  sub- 
iamilies  ^n^f^omtnis  and  ChordeiUnm — the  former  to  contain 
the  genera  Antroatomu*,  Phalaneptilui,  aud  NyetidromM  \  the 
latter  the  genua  Okordeiles. 

We  have  but  to  compare  the  skull  of  NuttalPs  Poor-will  (P. 
JfuttaUi,  Plato  XX.)  with  the  skull  of  Ohardeilet  aeutipennis 
var.  texenaiJt  (P.  Z.  S.  1880,  p|,  Hx,)  to  ho  convinced  of  the  wide 
differences  which  exist  iti  this  part  of  the  skeleton  in  these  two 
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lerj  distinct  kinds  of  Goateneken^  and  this,  ai  we  now  Imow,  is 
sustained  by  otber  parts  of  the  structuie  of  the  birds  in  question. 
In  this  connection,  however,  I  may  add  that  I  have  recently 
examined  a  nearly  adult  specimen  of  Ch9rdeiki  virginianm, 
kindly  procured  for  me  by  Dr.  W.  S.  Strode  of  Bemadotte, 
Illinois.  In  this  I  find  that  the  nuudllo-palatines  do  not  meet  in 
the  median  line,  but  are  pressed  dose  against  the  sides  of  the 
vomer  on  each  side.  This  latter  bone  is  bifiorcated  behind,  and 
into  the  fork  the  antero-median  point  of  the  palatines  is  wedged. 
The  vomer  comes  well  forward,  anteriorly,  where  it  is  bluntly 
pointed  aod  thicker  than  it  is  behind.  It  is  only  in  the  immature 
bird  that  these  true  rebktioos  can  be  studied,  for  in  all  species  of 
this  genus,  as  they  attain  to  maturity,  these  several  bones  indis^ 
tinguishably  fuse,  and  present  the  appoarance  shown  in  the  basal 
view  of  the  skull  of  Okardeiha  aeutipennit  var.  texentU  (P.  Z.  8. 
1885,  pi.  lii.  fig.  4),  where,  however,  the  vomer  is  not  quite 
correctly  indicated,  for  the  lines  designated  by  Vo  go  to  the 
mesial  fused  portion  of  the  palatines,  and  not  to  the  vomer, 
which  in  that  skull  is  co-ossified  with  the  mazillo-palatines,  and 
only  its  median  line  and  anterior  apex  are  seen. 

Anatamieal  Notes  upon  the  Nestling  Trochilus, 
a  day  or  t  wo  old. 

First,  I  remove  the  delicate  skin  from  the  specimen's  head, 
and  note  that  the  ends  of  the  hyoidean  t^pwruiw  have  not 
proceeded  beyond  the  posterior  area  of  the  parietal  region,  and 
that,  although  iho  tongue  is  short,  still  it  shows  well  the  embryonic 
condition  of  the  two  glosso-hyoidean  rods  which  become  so  long 
in  the  adult  Humming-^bird. 

The  iMSoj  honea  lap  rather  high  up  on  the  frontal  region,  and 
mesially  meet  the  backward-extending  limb  of  the  premazillary 
for  their  entire  borders,  thus  \eaviug  no  vacuity  in  this  locality, 
as  is  to  be  seen  in  the  poatcro  culuienar  space  of  the  superiw 
aspect  of  the  upper  mandible  in  an  adult  (h^uhu. 

In  size,  the  lacrimal  bones  are  ezceediug  small,  and  I  am  in- 
cHued  to  think  that  werr  wc  able  to  dcfiue  their  sutural  boundap 
ries  in  the  skull  o£  the  adult,  wo  should  find  that  they  contribute 
but  a  meagre  sbnrc  to  the  wide  expanse  of  bone  in  the  psrs  plana 
of  the  mature  Trochilus. 

At  the  base  of  the  skull  we  note  that  the  tiny  palatines,  the 
jugals,  quadrato-jugals,  and  even  pterygoids  are  now  considerably 
ossified;  and  that  the  latter  elements  are  separated  at  their 
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palatine  heads  quite  aa  much  in  proportion  as  we  find  ihem  in 
adult  Bkulls. 

The  prmamttary  and  mtmdihle  are  also  largely  formed  in 
bone,  more  especially  their  tips  and  backward-extending  limba. 

Bemoving  the  skin  from  the  back,  I  carefully  count  the  Ter- 
tebne  of  the  column  two  or  three  times,  distinguishing  86  seg- 
ments, from  which  we  may  judge  that  8  vertebne  are  incor- 
porated in  the  pjfgottyle  of  the  adult. 

'  'Without  any  difficulty  whatever,  and  by  the  aid  of  a  2-inch 
objectiTe,  I  clearly  make  out  the  arrangement  of  the  muscles  of 
the  fore  limb,  and  distinctly  perceive  the  tendon  into  which  the 
tensor  patagii  bievis  is  inserted.  Even  still  better  can  be  seen 
the  muscles  of  the  thigh,  where  the  bice^w  seems  to  arise  by  a 
double  head  from  the  pdvis,  1>ot  otherwise  the  myological  for- 
mula here  is  the  same  as  I  stated  it  abore  for  the  adult  Troehil»t» 
The  plantar  tendons  also  confirm  all  that  is  recorded  in  a  pre- 
ceding paragraph. 

Coming  next  to  the  etemum,  I  find  that  even  at  this  tender 
age  the  posterior  margin  of  the  body  of  the  bone  is  rounded  and 
unnotched.  Six  eotial  riba  artieulale,  on  either  side,  with  a 
*'  costal  border." 

At  the  side  of  the  neck  in  this  specimen  the  oesophagus  was 
much  distended  by  a  small  spider  and  two  small  beetles ;  but  I 
believe  that  this  represents  food  that  the  little  bird  had  not 
swallowed  at  the  time  of  its  death,  and  that  naturally  no  enlarge- 
ment takes  place  in  the  OBsophagus  at  the  point  in  question* 

We  note  that  the  bifurcation  of  the  trachea  is  situated  fully 
halfway  up  the  neck  towards  the  throat  in  this  nestling,  so  that 
if  the  upper  moiety  of  the  anterior  cervical  region  happens  to  be 
covered  with  the  finger  at  the  time  of  microscopical  examina- 
tion, one  is  momentarily  impressed  with  the  notion  that  the 
bird  has  two  tracheie,  so  unusual  is  this  arrangement  in  the  Glass 
Awt. 

ITpon  opening  the  thorax  and  abdomen,  it  disclosed  the  ftct 
that  the  ttema^lateralet  muscles  of  the  trachea  are  not  present, 
and  I  am  inclined  to  believe  that  Troehili  do  not  possess  them. 
Further,  we  find  the  heart  is  in  about  the  same  position  and 
relative  size  as  it  is  in  the  adult ;  but  the  lobes  of  the  liver  are 
proportionat-ely  much  smaller,  so  much  so  that  we  can  easily 
examine  the  intestines  and  stomach  below  their  hinder  borden 
without  disturbing  them,  which  is  not  possible  in  the  adult. 

On  the  other  hand,  the  at<maeh  is  proportionately  much  larger 
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in  tbia  nestlinj;  than  it  is  in  the  parent  bird  (to  be  of  any  use,  it 
could  scarcely  bo  of  a  relative  Bize)»  and  in  the  present  case 
was  crammed  full  of  insects. 

COHCLrSIONS. 

Before  touching  upon  the  real  object  of  the  present  mei!^nir 
an  stated  ia  its  title,  in  these  my  final  condusions,  I  will  briefly 
iilludo  to  what  may  be  gathered  from  my  investigations  as  set 
forth  in  the  earlier  sections  of  this  [)nper,  touching  the  morpho- 
logy of  representatives  of  certain  outlying  groups  tothoMA,CBO- 
CHIBSS.  At  the  outset,  believing  it  would  be  an  advautage  to 
l)ass  in  review  tlio  structure  of  a  suitable  and  average  Oscinine 
bird,  I  cbo^c  A)iij>cU8  cedrorum  for  reasons  already  fully  stated; 
and,  in  addition  to  tlie  advantage  of  having  its  structural  charac- 
ters before  us  in  the  present  connection,  my  brief  account  of 
its  anatomy,  it  is  to  be  hoped,  will  prove  useful  in  other  par- 
ticulars, more  especially  in  throwing  some  light  upon  its  own 
probable  relations  to  the  Olamatorial  birds  and  the  iTtrwi- 
dines. 

It  is  believed  that  the  account  tends  to  show  that  struc- 
turally Jmpelu  presents  no  special  affinity  with  the  Swallows, 
while  in  some  respects  it  liuks  the  Mesomyodiau  birds  with 
the  Oscines,  though  nearly  all  its  entire  organization  points  to 
its  more  intimate  relations  with  the  latter  group. 

Judging  from  osteological  premisses  alone,  it  is  very  evident 
that  sucli  forms  as  Trogon  puella  and  T,  m>  ri'^nnus  can  claim 
no  special  relationship  with  the  Trochili,  while,  on  tiie  other 
bsnd,  I  consider  that  their  affiuity  with  the  Caprimulgi  is  also 
very  remote.  Further  than  this  their  kinship  at  present  con- 
cenis  us  not,  as  it  does  not  especially  bear  upon  the  work  in 
hand ;  nor,  even  were  I  so  disposed,  would  I  hazard  an  opinion 
in  any  such  direction,  until  I  had  fully  investigated  the  struc- 
ture of  other  birds  specimens  of  which,  up  to  the  present  time, 
it  has  not  been  my  good  fortune  to  ])osgess,  nor,  in  many 
instances,  even  to  see.  How  much  Cuckoo  stock  they  possess 
in  their  economy  is  another  point  which  can  only  be  settled, 
if  ever,  by  exhaustive  researches  into  the  anatomy  of  the  more 
aberrant  Cuculine  types ;  it  ia  more  probable  that  tliey,  the 
Trogons,  came  up  through  some  such  tribe  as  the  latter,  than 
through  any  other  with  which  I  am  acquainted. 

Still,  and  to  h(jld  this  end  of  the  iliread  for  a  moment 
longer,  it  is  difficult  to  seo  any  near  relationship  between  such 
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a  bird  as  Trogon  pmlla  and  Qeococcyx  califo-ynianua  for  instance. 
Surely  there  must  be  a  gap  of  no  mean  width  when  we  come 
to  push  them  in  tliat  direction.  Not  long  ago  1  published 
(Proc.  Zool.  Soc.  tor  1SS7)  some  contributions  to  the  anatomy 
of  GeococcyXy  wherein,  in  my  eonchisioiis,  I  pointed  out  what 
appeared  to  he  tlie  correct  chiysiticatioii  of  the  United  States 
Cuckoos,  supportinjj;  GarroJ's  orii^ina]  HU'^'«;«'!*(i'>is  t  f  placing  the 
true  Cuckoos  and  Ground-Cuckoos  in  separate  Bubtamilies.  Still 
maintaining,  as  1  do,  this  opinion,  I  am  free  to  confess  that 
I  consider  the  subfamilies  to  bo  thus  i-epret<cnted  markedly 
distinct y  to  say  the  least  of  it.  For  iuataucc,  how  close  to  such  a 
bird  Vi»  Coccyzm  minor  may  Geococcyx  be?  Notwithftandiu'jf 
the  zygodactyle  foot  in  tiie  hitter  (a  character  sometimes  of 
uncertain  mctuiiu^'),  I  have  always  entertained  tlic  notion  that 
some  day  we  may  see  an  aillniiy  hclwien  Gtucoccyx  and  the  Da- 
celonina,  sxs  in  Dacelo  yigantta  ;  or,  carrying  it  a  little  lurtiier, 
a  certain  kinship  with  the  Galbulidw^  more  particularly  those 
which  possess  the  two  carotid  arteries  and  the  myological 
formula  A  .  XY.  But  here,  again,  the  proper  material  has  never 
yet  been  at  my  dispopal. 

Since  the  appcanincc  of  my  first  contribution  to  the  present 
subject  (P.  Z.  tS.  Ibbu),  nothing  has  arisen  iu  the  course  of 
my  more  extended  researches  which  has  iu  any  way  modified 
my  original  ojjinion  in  regard  to  the  Caprimulgine  birds,  nor 
have  I  anything  to  add  to  what  I  hare  already  stated  in  the  body 
of  the  present  memoir.  They  constitute  the  first  group  which  I 
prop<»He  to  remove  from  the  old  Order  PiCAUi.e,  and  for  them  I 
create  a  separate  Order,  the  Capkimfloi,  first  alhjded  to  in  my 
previous  [inper,  to  iH)ntain  all  the  true  Cajjriamlgii  e  birds  of  the 
world,  including  such  ty|)es  as  Sti-atoniis.  Podari/us,  ^golh^leg, 
Ni/ctidromus,  J\yctil>ius,  i^ialui  usy  aud  otheiK. 

These  birds  have  their  nearest  kin  in  the  Owls,  and  they  have 
no  special  affinity  with  the  Cypseli,  Uiucii  less  with  the  Trochili. 
"With  our  jircsent  knowledge  of  their  structure,  these  Caprimul- 
gine forms  may  easily  he  relegated  witliin  this  Order  to  their 
proper  family  aud  subfamily  i)osiitioUb,  and  in  a  way,  too,  I  think, 
that  would  meet  the  approval  of  all,  as  it  would  be  based  entirely 
upon  the  structural  characteristics  of  tlie  several  and  respective 
types,  the  best  and  only  f^uide  in  such  matters. 

Coming  now  to  the  IJ iruiuUnida-^  1  see  h\  these  tissiruatral 
Oscinine  i'as.-eresa  group  of  ])irds,  wliich,  although  they  still  possess 
in  their  organization  a  majority  of  the  structural  characters  of 
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the  original  Passerine  stock,  bavo  long  pincc  deviated  from  the 
latter.  The)'  are  true  Posseres  considerably  luodified,  which 
modifications  in  several  instances  nuy  bo  traced  to  the  adoption  of 
new  habits,  and  arc  rtall y  physiological  adaptations  of  striiciure. 

For  instance,  through  ages  of  time  they  no  doubt  have  gradually 
ftttained  their  increase  of  size  in  the  gapv ,  which  enables  thcni 
to  take  insect  prey  upon  the  wing  witii  greater  eirtainty  and 
ease,  and  at  the  present  time  constitutes  one  of  their  best 
dislinctional  charactcrt*. 

Whatever  may  be  the  ph)  sieal  principle  involved  that  seems 
to  demand  a  brevity  of  the  braehiuin  to  suit  thoir  flight,  we  cer- 
tainly can  now  perceive  that  a  projjortional  Hhortenin«j  of  tiic 
humerus  is  going  on.  Their  tlight,  howi  viir,  is  not  of  such  a 
vigorous  nature  as  yet  to  demand  much  increase  in  the  size  of 
their  pectoral  muscles,  and  tiie  consiijuent  di  ej)ei.ing  ot  the  carina 
of  the  sternum  for  their  due  attachment,  uor  the  uunutelied  body 
of  that  bone  to  afford  a  more  stable  surface  for  the  origin  of 
those  muscles.  But  with  the  present  configuration  of  the  coun- 
tries ti»ey  inhabit,  and  where  their  food  is  now  to  be  had  iu 
abundance,  no  doubt  they  will  long  retain  their  present  habits, 
and  consequently  their  present  structural  organization. 

Suppose,  however,  at  some  time  In  the  world's  history,  ages  ago, 
there  were  oertun  large  areaB  inhabited  by  the  original  Hirundino 
stocky  sufficiently  differentiated  from  the  eidsting  Passerine  types, 
in  which  from  some  csase  there  was  a  diminished  supply  of 
natural  food — ^tlie  insects  which  they  had  been  accustomed  tu  take 
on  the  wing.  This  would  at  once  seem  to  demand  in  the  orgaui- 
aation  of  the  Swallows  an  increased  rapiditt/  ofjlight^  in  order 
to  secure  for  themselves  and  their  young  siifficient  food  during 
the  course  of  the  day.  It  would  also  lead,  perhapi«,  to  im  increase 
in  the  sise  of  tiie  moutli,  that  this  food  migiit  be  captured  with 
greater  certainty.  Further,  they  would  probably  be  obliged  to 
remain  longer  upon  the  wing.  Continued  for  a  sufficient  length 
of  time,  such  causes  would  be  sure  to  work  structural  changes 
in  the  economy  of  these  birds»  and  modifications  would  in  con* 
sequence  follow  iu  their  toh^trueturef  in  the  sise  aud  strength 
of  their  pectoral  muscles,  with  an  increase  of  the  bony  sur&ce 
of  the  sternum,  both  iu  body  aud  carina,  frooi  which  these  latter 
musdes  ari«e ;  aud  finally,  among  certain  other  minor  changes, 
we  might  find  in  consequence  of  the  last-named  requirement  a 
suppressioii  of  parts  in  the  feet  and  certain  muscles  of  the  /v/o 
Umb,  as  the  owners  would  now  rarely  perch  or  walk. 
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And  this  is  the  way,  I  suspect,  that  certain  forms  which  we 

now  see  in  onr  modern  Swifta  were  differentiated  from  the  early 
Hiruiidinc  stock.  That  this  occuircd  early  in  the  chapter  of 
avian  life-history,  for  the  world  is  old,  may  be  conjectured 
from  the  fact  that  Cypseli  ^are  now  quite  coBroopolitan  birds, 
and,  moreover,  have  many  reprcscntatiTea  among  them  which 
preecnt  highly  specialized  organization.  Even  at  the  present 
time,  however,  we  yet  have  forms  that  structurally  are  nearer 
the  Swallows  than  others  of  the  same  group.  To  instance  this, 
we  have  but  to  glance  at  two  such  birds  as  Micropus  meln- 
fiofeucus  and  Chcctura  pelo^ica,  in  the  first  of  which  we  still  find 
the  general  Swallow-like  form  of  the  body,  the  average  depth  of 
the  carina  of  the  sternum,  the  non-pneumatic  humerus,  and  other 
points,  all  of  which  are  far  more  Cypselinc  in  character  in  the 
latter  bird.  Chcp/ura,  too,  agreeing  with  other  spine-tail  Swifts, 
shows  its  greater  fixedness  of  characters  in  the  very  structures 
which  gives  it  its  name,  for  tlie  spines  which  terminate  its  rec- 
trices  arc  useful  to  the  bird,  yet  can  only  have  been  developed 
through  ages  of  time.  When  we  come  to  examine  the  still  more 
Swallow-like  Swifts,  Hemiprogne  for  example,  and  its  allies,  I  am 
sure  we  shall  meet  with  other  points  in  their  anatomy  which  will 
lend  su[>port  to  this  view  of  the  origin  of  these  type*. 

Tn  the  |)reseut  memoir  I  have,  by  exten-^ive  and  careful  com- 
parative investigations  into  structure,  attempted  to  point  out 
how  entirely  dift'erent  these  Swifts  are  from  the  llummiug- 
bird>,  a  group  witli  which  they  have  long  been  associated,  to 
my  mind  upon  very  meagre  claim.-".  During  the  course  of  my 
prei^ent  rese.Trr!;es  I  have  shown  that  ryi  ^eli  dilter  I'rom 
Trochili,  (1)  in  tlieir  habits;  (2)  in  their  niditicatioii  ;  Q^)  in 
the  niL'thod  of  sccurinp'  llu  ir  food  ;  (i)  in  all  iheir  external 
characters,  and  n;n rkedly  in  tiieir  external  form;  (.5)  in  their 
pterylosis  :  (())  t'liiidamentally  in  tiieir  skeletons  ;  (7)  every  struc- 
ture in  their  h(  atls  is  as  wi<lely  at  variance  as  anv  two  forms 
of  birds  in  tiie  Class;  (8)  in  their  win^-structures ;  (U)  in  their 
pelvic  limbs;  (10)  in  their  rrppiratory  apparatus;  (11)  in  their 
visceral  anatomy;  and  (I'l)  in  their  digestive  system.  These 
two  groups  have  been  as^()ciatcd  together  upon  an  entirely  false 
system  of  classificalion,  \Nliirh  a^-umcd  firnt,  that  thev  arc  alike 
in  their  wing-structure — a  res^enibiame  which  1  liavc  sliown  to 
be  purely  svpcrjicial ;  secondly,  that  (hey  both  have  an  uniiutched 
et(nuiin.  although  physiological  laAv  de]nmid«»  it,  and  when  asso- 
ciated with  an  entire  organization  tliat  widely  diti'ers  from  that 
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of  another  form  which  may  }n]i])cn  to  possess  au  uuiiotehed 
t^teruiiin,  it  moaiisi  nothing  so  lar  as  affinity  is  concerned.  Tins 
LcL'onies  the  more  evident  when  the  sterna  themselves  are 
faHhioned  upon  i  sHeutuUiy  diti'oreut  plans,  as  is  the  case  in  the 
Cypseli  mid  Trochili. 

Truly  rclatod  organizations  never  exhibit  8uch  an  array  of  in- 
harmoniously  assoriatcil  sets  oi"  morpholoi^ical  eliai'acters.  And 
it  is  to  tilt'  detriment  of  coiJii)arative  anatomy,  and  all  we  may  hope 
to  effect  Ity  it,  to  summon  to  our  aid  surh  e-haraclors  as  short- 
ness "  (in  tlie  ease  oi'  the  humeri),  as  **  presence  "  or  "  absence  "  of 
part*?  (as  intestinal  ctecje),aud  other  matters  of  purely  physical  or 
arlt hinel ic;il  interest,  unless  there  can  be  !«bown  in  connection 
therewith  ac-tu;d  similarity  in  form  and  arraui^ement  of  parts. 

Now  in  my  iirst  memoir  (Proe.  Zool.  Soc.  issr))  upon  this 
subject,  1  proposed  that  in  the  Passcrcs  tlie  (.'ypseli  should  be 
placed  next  to  the  Hirundinida ;  for  convinced,  as  I  waH.ofiheir 
relationship.  I  fur  the  moment  did  not  take  into  account  the 
artificial  bouudaiy  linen  of  orders,  j^enera,  and  what  not,  <lemanded 
on  the  part  of  s\ steuiatists,  sitnj)ly  having  in  my  min<l  (at'ter 
workinir  many  weeks  over  their  several  structures)  their  afilnitioSy 
and  not  how  tiiey  really  ou^ht  to  tii^urc  in  print. 

Evidently  this  will  not  do,  nud  wo  must  asnin^n  them  some 
position  in  the  f»ystem  whieli  tliey  can  occupy  v.  ith  [)roprieiv  in 
urnit  h()]oi;ic-al  works,  oven  it"  ii  does  a  little  \  iolcnce  to  the  delieate 
and  intricate  kinships,  which  the  moi'p!n)logist  can  so  often  see 
with  hia  mind's  eye,  but  which  sometimes  look  so  startling  in 
type. 

There  is  but  one  way  at  })resent  ojten  to  us  to  eftect  this,  and 
lhat  is,  all  the  true  Swifts  in  the  world  must  have  a  ^'roup  or  an 
order  created  lor  them,  as  the  order  Cypskli,  which  i  now  pro- 
pose for  their  reception.  Thii  Older,  were  it  represented  by  a 
circle,  would  be  found  jiust  outside  the  enormous  Passerine  circle, 
but  tangent  to  a  [Kiiut  in  its  perijiliery  opposite  the  Swallows, 
which  latter  are  to  be  found  just  over  the  line  of  thf  are. 

For  the  TKOCUitii  1  have  already  projjosed  a  separate  order  in 
a  former  communication,  and  am  to-day  more  convinced  than 
ever  of  the  correctness  of  that  proposal. 

The  time  may  arrive  when  we  shall  see  more  clearly  the  rela- 
tionship to  other  groups  of  birds  of  these  markedly  modiiiod  and 
highly  interesting  little  forms,  but  in  the  meantime  a  very  great 
amount  of  painstaking  dissections  upon  avian  types  will  have 
to  be  BUccesafuUjr  undertaken.   Agreeing  with  the  Psittaci  in  this 
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particular,  I  am  inclined  to  believe  that  the  order  Tbocbili  will 
be  found  to  be  an  unusually  well-oircumeoribed  one,  contaiDing 
upwards  of  600  specicR,  to  represent  it. 

Since  completing  the  main  part  of  this  paper,  and  eepedalij 
since  dosing  the  list  of  acknowledgments  at  its  commencement, 
I  have  received  many  kind  letters  relative  to  the  work  from 
felli>w  labourers  in  the  same  fields,  and  in  some  cases  valuable 
material  for  compariBon. 

Cln'of  niiiang  these  it  gives  liie  great  pleasure  to  thank  Professor 
W.  K.  Parker,  F.E.8.,  for  many  timely  hints  upon  avian  relar 
tionships,  and  for  his  ready  encouragement  of  my  work  during 
the  time  it  has  been  in  {}rogress.  I  am  grateful,  too,  to  Sir 
Edward  Newton,  C.M.G.,  formerly  of  the  Colonial  Office,  of 
Kingston,  Jamaica,  for  his  efforts  to  secure  me  specimens  of 
Hemiprogne  zonatus  \  to  Lieut.  Edgar  A.  Heams,  of  the 
IMt'dical  Corps  of  the  United  States  Army,  for  specimens  of 
Huniinin^-birds  from  Arizona;  to  Mr.  Robert  Bidgway  for 
having  directed  that  the  entire  collection  of  birds  in  alcohol  at 
the  Smithsonian  Institution  should  be  gone  over  with  the  view 
of  filling  up  gaps  in  my  desiderata,  althongh  at  that  time  it  was 
found  that  no  specinu  n.s  in  alcohol  of  the  Macrochires  were  in 
the  collections  of  that  Institution ;  and  finally,  to  Mr.  F.  Stepbens, 
of  Snn  Bernardino,  California,  for  the  loan  of  many  valuable  sterna 
of  American  Xrocbili,  from  his  private  collections. 


EM'LANATION  OF  THE  PLATES. 
(AU  tiu9  ii^un^  iu  the  Plates  were  drawn     the  Author  from  the  qpootmenB.) 

Flats  XVIL 

The  ptoryloMi'g  of  Ampelis  eedrorum. 

Fig.  1.  a.  Veiitnil  »u*poct.    h.  Dorsal  aapect.    Considernblj'  reduced. 

2.  Mueelet  of  the  patagium  of  the  right  wing  in  Ampdu  eeirorum,  teen 

upon  the  outer  aspect^  and  X  2.  tp,  /,  tenior  patagii  longus;  tp.  6, 
toaflor  patAgii  bMvb;  di.  p,  demio>teDMir  patagii;  d,  deltoid;  t, 
tricei>8 ;  b,  biceps ;  e.  m.  r.  i,  eststtior  meteoarpi  ndialis  longtti ;  h, 
humoruB;  tilna. 

3.  Bight  kt«ral  view  ot  the  skuU  of  I'yrannus  vcrticalu^  (J;  life-eizeb 

It  the  free  lacrynml  bone. 

4.  ftune  view  of  the  akuU  of  Aa^U  eedrorum^  d;  life^:  lettsn  th« 

■unei. 
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Fig.  d.  Ondev  Tiew  4^  the  skull  of  Am^pdiB  oedrorum,  <f ;  X  2.  pmxt  pre* 
maxillary  ;  mx.  nuudUo-palAttne  ;  fp,  pam  plaiia ;  pt,  pterygoid  ; 
ju,  .iugal ;  q,  quadrato;  8,  foramen  for  vngws  nerve;  9,  for  the 
hypoglos-al  nerve;  t.  c,  for  the  internal  carolid ;  q.j,  quadrato-jogai , 
eu.  Eustachian  tube  j  pi,  palatluie  i  ma,  maxillarj ;  v,  TOmer. 

FunXVin. 

Fig.  7.  FelTw of  Jn^elk oedromm,  x  2;  donal aapeot 

S.  Bual  view  of  the  Bkuli  of  Tngon  mexieamu,  x  2}  Uie mandible  re« 
mOTed.  Lettering  as  in  the  preceding  PlatM*  with  n.  9,  noaal  aepUun ; 
#  calls  attputinn  to  fhe  basipterygoid  process  of  the  right  side. 

9.  Anterior  aspect  of  tlio  body  of  Jntrostomm  voe^f'eruB,  to  show  the 

ptcryloeis.   Somewhat  reduced. 

10.  The  same,  shown  from  behind. 

Plate  XIX. 

Fig.  11.  Superior  aspect  of  the  skull  of  TrcffOH  mtxkaam ;  lifo'Sise,  with 

mandible  removed. 
12.  Ventral  or  anterior  aspect  of  the  sternum  oi  the  same  specie ;  life- 

IS.  Bight  laienl  view  of  the  skeleton  of  the  seme ;  life1ia^  with  the  ribs 

of  the  left  side  lemored. 
14.  Doml  aspeet  of  the  pelns  of  the  same ;  natural  sise. 

Platk  XX. 

Fig.  10.  Left  Ijiteml  view  of  the  sluull  of  Phai<£Hoj}tilm  Nut f alii,  X  2.  Collected 
by  the  author  at  Fort  Wingate,  N.  Mexico.  Lettering  of  the  parts  aa 
on  Plate  XVII. 

10.  The  same  skull  sesn  from  sbore^  x  2 ;  mandible  removed. 

17.  The  same  skull  viewed  upon  its  basal  aspeet;  mandible  remored ;  x  2, 

Platk  XXT. 

Fig.  18.  Bight  lateral  view  of  the  skull  of  a  spocimeu  of  Proywc  ^  j  x  2. 
Lettering  of  the  parte  as  before* 

19.  The  same  skull  seen  from  abovo,  x  2 ;  mandible  removed. 

20.  TIm  same  skull  viewed  upon  basal  aspect,  X  2;  mssdiUe  remored. 

21.  Basal  aspeet  of  the  skull  of  Ckdidon  trytkrogader,  (f ,  X  2;  mandible 
removed. 

22.  Superior  view  of  the  skull  of  Mk4-o}tm  tHcLainjUa^u.^,  (_{,  x  13;  man- 
dible rcuiuved :  and  letters  as  before.  This  drawing  15  made  frum 
the  same  skull  as  the  one  firom  whieh  I  drew  the  bassl  view  in  a 
former  memoir  on  the  Maercdim  (P.Z.  9. 1886,  p.  899,  flg.  D). 

28,  Superior  view  of  the  skull  of  Chrlidon  crythrogtuUrt  cf>  X  2;  man- 
dible  removed  :  letters  ae  before.  Tliig  5?  tlio  upper  ricw  of  the  skull 
shown  in  figure  21  ;  unci  x  directs  attention  lo  tlic  thinning  of  the  bone 
in  the  triangiUar  area  on  either  side,  between  tlie  nasal,  frontal,  and 
premaxillary ;  in  the  Swift  ^iig.  22)  this  entire  triangular  area  becomes 
eompletsly  perfoiateu 
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Ft&TB  XXII. 

Ilg.  24t»  Bight  lateral  rtew  of  the  skull  of  Mieroput  meianoleueus,     ;  x  2. 

Lctleriug  of  ])art8  as  before.  This  ia  the  nme  speeimen  from  wliich 
I  drew  tlie  basal  view  in  a  fortnermeiiKMr  oa  the  Macrockire$  (P.  2u  8. 
1885,  p.  m\,  fip.  !». 

25.  Eiglit  laitjiul  view  (X  2)  of  the  skull  ol  Tachyt'incta  thaiamaa,  J. 
Letteriug  of  parts  as  before. 

26.  Siiperior-fjev(x  2yof11lMM\oi  Tachjfchtett^thalmrinaf  Si  man^hle 
temoved.  Hhw  figure  and  figure  25  refer  to  the  same  specimen  from 
wliicli  I  drew  the  figure  in  mj  former  memoir  (P.Z.  8. 1886,  p.  889, 

27.  Kigbt  lateral  view  ot  the  ekuil  and  mandible  of  Trochiius  ntfus,  adult 
J  ;  X  4.    Sume  lettering  uh  before. 

28.  Outer  aapeet  of  the  muMlea  of  the  right  am  in  Th>Mu  platyeereut, 
Teiy  muofa  enlarged,  tf  trioepe ;  (p,  6,  tensor  patagii  breris ;  tp,  I, 
teuor  patagii  longug;  e.  m.  t*  I,  ezteneor  metacarpi  radialis  kmgua ; 
tn,  a  tendon  to  the  tensor  patagii  breris. 

20.  Outer  asix-ct  of  the  mupclos  of  the  right  arm  in  Ch,T^!fra  pe/a</ica. 
Enlargwl  lailu-r  more  than  twice.  Letfci-iug  6nmv  as  in  fig.  28. 
This  iiguiv  and  ilic  la^t  were  drawn  bjr  the  author  directly  from  hie 
ovm  diaseotiona. 

Plats  TCXTTI. 

Fig.  30.  Vential  aipect  of  the  pelvia  of  Mierofnu  mektiu^euevt,  X  2. 
81.  Yentral  aspect  of  the  pelTiB  of  'Droehilua  rt^«s,  x  3^. 
d2.  Bight  lateral  view,  life-die,  of  a  day>or>iwo-old  neitltiig  of  IrocilfAw 

Anterior  aspoot  of  \hv  Iruchea  of  Trochilns  rufus,  X  4^. 

34.  Digestive  tract  of  irovhUtis platycerciu*,  X  2 J. 

86.  ^Interior  aapect  of  l^roehUM  CalU<jpe,  adult,  with  the  oheab-waU  and 
other  parte  removed  to  show  the  relative  aiie  and  petition  of  ofgana. 
/.  e,  left  earotid;  if,  heart ;  r.  /,  right  lobe  of  liver;  /.  /,  loft  lobe  of 
lirer.  x  2^. 

tfti.  Sonic  vi»»w  nnd  s-imilfir  di^fie'liou  ot    Mirropm  indano'fuar^. 
gtonmcb,  with  other  lettering  as  in  figure  35.   Somewhat  cui&rged. 

PLAxr  WIV. 

Fig.  37.  Left  lateral  view  ot  a  plucked  etpecimeu  of  Micrvpm  melamleuau, 

35.  The  same  of  Ch<elura  pclugka. 
39.  The  ttine  of  TVoekiluB  plafycercus. 

Thesie  aro  all  life-«i2e  figures  of  male  birds  obtained  by  careful  contour  traces 
directly  from  the  bodiea  of  the  epeeiBiens,  and  are  not  intended  to  ahow  any 
part  of  the  pterjlography. 
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DeBoiiptions  of  fourteen  new  Sp^es  of  ShellB. 
By  0. 6.  SowsBBT,  P.L.8.,  F.Z.8. 
\JtmSi  2001  DeMmbor,  1888.] 

PfiBlTBOTOHA.  (MAKftlUE^)  BbIOM,  sp.   nOT.      (PL  XXT. 

figs.  14, 16.) 

Tmte  dongtta,  angittte  tonita,  p«Uid«  fiilva,  tmureniiii  obacarinime 
fusco  multi-lineata;  anfncCuB  9,  ooiiTexi»  tpiialiter  minutiBiiiDe  densisaime 
•triati,  longitudinalitw  oottati*  nitura  impresM  tejuncti ;  anfractus  lUtimus 
parviusculus,  ieviter  convexus,  costis  10  elevatis  lievigatis  inunitus,  ad 

hm\n  ncuminatus,  vix  proflnctus;  apertimi  oblonga,  mediocriter  lata, 
utrmquc  angustior ;  oolutnella  rectitucula  j  labmm  arcuatum,  pottice  paulo 
sinuatum. 

Long.  20,  luaj.  diam.  G  millim. ;  apert.  long.  7i>  maj*  lat.  2g  milUm. 
ITah.  Iloiif^kong. 

'i'hiH  iipecicH  HuinewliuL  resembles  an  eloni^ated  lurui  of  tlio 
British  P.  nebula,  but  is  considerably  larger,  and  distinguishable 
by  a  very  long  and  turrctcd  spire.  The  shell  is  apparouLly 
smooth,  and  tlie  very  liuc  spiral  striie  can  only  be  seen  through  a 
lens.  The  longitudinal  ribs  are  rounded  and  smooth.  Only  quo 
perfect  specimen  was  brought  by  Dr.  llungerford  from  Hougkong. 

OuvA  BOlowi,  sp.  nov.    (PI.  XXV.  fig.  3.) 

Testa  subcylindraceo-fusiformis,  luten,  obscure  grisco  nebulata,  antioe 
coDspicue  rufo-fusco  flHmmatn :  ?pim  ucuminata ;  anfractus  7,  planato 
declives,  priseo-fuscu  obscure  taseiHti,  sutura  caualiculata  sejuucti;  anfractus 
ultimua  supra  medium  obscure  angulatus,  iufra  uicihum  flammisrufo-fu&cis 
obUquia  pcculiariter  pictus ;  columella  rectiuacula,  7~plicata,  basi  coutorta, 
albo  callow,  ooinilcata ;  apcrtom  modica,  antice  panlo  latior,  intiu  albida  i 
Utbrom  fere  rectaoi,  Ieviter  oomplaiiatttiD. 

Iiong.  32,  miQ.  diam.  13  nullim. 

JSla^.  New  Britain. 

This  shell  resembles  O.  miealor  fMeutch.)  in  fomiy  but  the 
colouring  is  TOiry  peculiar  and  characteristic,  with  conspicuous 
reddish'brown  flames  only  on  the  lower  part  of  the  body-whorl. 
The  type  specimen  is  in  the  collection  of  Mr.  Carl  Biilow  in 
Berlin,  and  is  the  largest  I  have  seen ;  the  smallest  is  about 
20  millim.,  and  the  aTeiage  length  is  about  26  millim. 

MiTBA.  TOBMOSSIISIS,  sp.  UOT.    (PI*  XXY.  fi^.  4,  5.) 

Testa  fusiformis,  fuaca,  albo-faaciata ;  spiim  dongata,  acuta  i  anfraettii  11, 
leriter  convesi,  autttra  impreaaa  aejuncti,  albo  imitaiati,  prtmi  8-9 
longitudiaalter  coateUali,  apiialitef  moltiaukati,  ddnde  apiraliter  atriati, 
band  ooatellaki;  anfraetna  tdtunos  apiram  aab»qDaD%  rotnnde  con- 

unr.  jrovav.— looiioeT,  tol.  zz.  80 
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▼exui,  fiascia  alba  lupra  et  infra  medium  ornatus,  infra  medium  valde 
contractus,  in  fRiuk  hrcvi  (Icsinens.  ^piniliter  liratus ;  coliimi'lla  qiiinqne- 
plicntn  ;  upertura  intxis  albida ;  labrum  crasaiusculum,  IsTe,  uigro-fusco 

limbatum. 

Long.  50,  ttifij.  (liHoi.  16  millim.  j  apert.  loug.  24,  iat.  4^  millim. 
Hah.  Island  of  Formosa. 

A  species  belong^'ng  to  tlie  Turricula  "  section,  eomewlmt 
resembling  M.  ca-ff'ra^  but  with  the  whorls  more  rounded  and  tbo 
body-whorl  much  shorter  in  proportion  to  the  spire,  rounded  in 
the  middle  and  contracted  at1li(  base.  Three  specimens  from 
the  Island  of  Formoba,  all  tiimiiaii^  marked,  and  differing  but 
little  in  furni. 

MiTSA  BECUBTA,  Bp.  nov.    (Fl.  XXV.  fig.  7.) 

Testa  fuaiformis,  alba,  fusco-maculata;  spire  aentissiTna,  mucronata, 
suh^ratkta  ;  anfractus  10,  snperne  angulnti,  dclndc  lemaime  convexi, 
loagitiuhuuiiiercostati;  costis  uumerosia,  Ifcvigatis,  rotundatia,  ad  nn^ulum 
tuberculatiii^  interstitiia  transversim  sulcatia;  anfractuB  ultimas  spiram 
leviter  auperans,  infra  medium  multo  et  abrupte  attenuatus,  in  cauda 
tecurrata  dfiaineDi;  columella  nnuosa,  quinque-plicata,  supenie  tubefeolo 
albo  ffotundato  munita;  apertura  Umgaf  aatice  a&guilMta^  intuf  fiuco- 
macnhti ;  labtwn  nciMtiiiD,  tenne^  pdluddnm. 

Long,  16,  maj.  diam.  6  laiUiBi. 

ma>,  Mauritius  (F.  ^9  JScHllari), 

A  Teiy  pretty  little  apeeiea,  with  a  prolonged  recurred  canal. 
The  longLtudinal  ribs  are  neatly  tuberded  at  the  suture,  the 
intentioeB  tranaTeraely  groored,  and  the  turreted  apire  produced 
and  attenuated  towards  the  apex.  The  brown  blotches  are  for 
the  most  part  arranged  in  two  sonea  aboTe  and  below  the  middle 
of  the  body-whorl. 

Mmu.  Smithi,  sp.  nor.  (FL  XXY.  fig.  6.) 

Teata  elongato-fiuifonnii,  albida,  fiilro  fiiaooque  sparnm  ftadata  el 
macolatas  spiia  aentianma*  mncruData,  nibgndata;  aniracfeas  11,  con* 
▼exiuaeuli,  loagitodinalitcr  eotleUati ;  eoatellia  nnmaNMiMiiiiia,  angauia, 

oonfertii,  rotundatis,  Isevigatis,  juzta  sutuiam  taberculatis,  insterstltiis  baud 
striatw ;  aofiactaa  nltimiia  apiiam  squana,  aupia et infia  laaeia  pallida  fulra 

fiisco  macnlata  \)\ctn,  ?ona  media  albida,  infra  medium  attenuatus, 
spirnliter  suleatus  et  grnuulatus,  in  cauda  recun^ata  desiiiens;  columella 
levitcr  sinuosa,  tripHcata,  |)li(  is  crnssiuicuUs }  apertura  longa,  angusta. 

Louj;.  Ui,  niaj.  diam.  5  miilmi. 

Jlab.  Mauritius  (F,  de  Rohillard), 

Another  elegant  little  species,  in  several  respects  similar  to  tlie 
last)  but  much  narrower  and  more  cylindrical  in  form ;  the  ribs 
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much  doaer,  and  the  mtoratioM  not  grooTed.  The  odonring  and 
form  of  the  »pex»  as  well  as  of  the  canal,  axe  onrionfllj  Bimilar,  aa 
also  the  beading  at  the  top  of  the  ribs. 

Otuxvm  (Bibobtba)  Hathbsi,  sp.  nor.   (Fl.  XZY.  figs.  1, 2.) 

Twta  eloDgata^  anguttata,  albida,  polita,  utrinque  nwtrata,  pOftiee 
■tcennata,  antioa  tublniiieato-Miuimiatat  eilremitatibiis  MtttUiiailii, 
bteribui  lefiter  oonrextti  apertma  medio  poitioe  panlo 

latior,  antico  dOatata ;  oolnmcUa  oanveat  nitidiisima*  hfaimn  meriillifam, 
leviter  smuosum. 

liODg.  34^  maj.  diam.  ^  millim. ;  apert.  maj.  lat.  2^,  min.  viz  I  miUim* 

Mek,  Exmoutb  Gulf,  W.  Australia  {J,  H,  Raynet). 

A  graceM  speoiea  allied  to  O.  PhUifjpinarwn^  but  larger  and 
differing  in  form. 

The  BpeoimeiLB  are  nearly  white,  being  found  attached  to  a 
yeij  handsome  white  species  of  Melitodes,  which  is  also  probably 
new  to  acience,  and  of  which  Mr.  Haynes  collected  several 
apecimens  in  the  above-named  locality,  one  of  which  he  presented 
to  the  ^atur^  Sistory  Museum  at  South  Kensington.  The 
colour  of  Ovulum  is  probably  determined  by  that  of  the  place  of 
attachment,  as  is  the  case  with  several  well-known  species  which 
occur  on  Wost-Iudian  Gorgonise,  so  tlmt  should  specimens  be 
found  attached  to  Melitodet  ochracea  (of  which  Mr.  Haynes  found 
Severn]  in  the  same  locality)  they  would  probably  be  of  an  orange 
colour.  Hitherto,  however,  they  have  only  bsen  found  on  the 
white  species. 

Tbooeitb  (IiwirarniBOEUic)  BAoOAXva,  ap.  noy.  (Fl.  XSCY. 
figs.  8, 9.) 

Testa  breviter  conica,  late  umbilicata,  luteo-albida,  nigro  fittooqiie 
punctata ;  anfractus  6,  convexiusculi,  spiraliter  ttriati  et  gnomlit  gem- 

mulifonnibus  niLTn-fu'^cis,  fulvis  et  nlhidiM  ^jiiinqneserifltim  (lispositis 
instracti ;  aiifriictus  ultimas  ad  pLTipIuTiam  angulatiisi,  uilVa  jilanato- 
conyexus,  liris  (),  aDgustiM,  parum  elevatis,  fiucoarticulatis  oroatus^  apertura 
obUqua;  columella  oblique  rectiuscula. 

Alt.  I2f  maj.  diam.  14  niUim. 

Bab.  Maaritins. 

A  pretty  littib  speeies,  regularly  and  ezquiaitely  spotted  and 
beaded. 

ThATiOTIA  WlLKliB,  sp.  uov.    (PI.  XXV.  figs.  10,  11.) 

Testa  conica,  eluta,  grisea,  albo  fuscuque  maculata  et  stn<^ata ;  upice 
IRdwoo}  anfraetoa  7,  plsnsto-dedive^  ad  sotocsm  undalatim  angulati, 
sinraliter  oiultHicatl,  liiia  rngoiu,  hie  iDie  inegiilaritar  noduloaai  an- 
fnwitiM  vltumiff  infeme  sngulattit  ad  basin  IsfiisiBie  oonvesoi,  aogue. 
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tunme  umbilicatuB,  spiraliter  liratus,  liris  8  (lint  mininut  interveniente) 
raisoutticuLia ;  colomeUa  leviter  naoata,  iKvigata;  spertun  mibqaftdvBta, 
intUB  fti^outca. 

Alt.  \9,  uuij.  (liam.  15  milhm. 

A  single  apocimen,  locality  unknown. 

AXAXStSA.  IMBBICATl,  8p.  HOT.    (Fl.  XXY.  figp.  12, 18.) 
Tntaelongato-rabtrlgonay  iiueqiu1atei«»  sordide  alba»  utriniiue  angulata^ 

postice  incurvata ;  dorso  Icyitcr  concavo,  laminis  rugosis  transversis  parttm 
tubulosis  Kulpto,  margtne  sukistrali  bicarinato,  destrali  unicarioato, 
lateribuscomirrnt'us,  dextra  concavn,  sinistra  plauulata  j  apioe  nunutiaiiniO  J 
aperture  oblon^a,  uuticc  quadrata,  i)ostice  rotundata. 

Long  13,  maj.  diniu.  7»  maj*  alt.  5  millim. 

Sab.  Mauritius. 

This  species  differs  from  the  t)po  {Amathiiia  tricarinata)  in 
several  particulBrs.  Of  the  three  keels,  two  are  close  together 
ou  the  left  doi«>al  iimr^iD,  and  the  l)r():ul  space  between  these  and 
the  right  keel  is  curiously  himiiiated  aud  corrugated.  A  single 
specimen  of  thig  iutereatiug  shell  has  been  sent  me  from  Mauritius 
by  M.  V.  do  Eobillard. 

C00HLOBTTX.A.  (Axika)  Glotnei,  sp.  HOT.  (PI.  XXV.  figs.  16, 
17.) 

Testa  globoso-depressa,  imperforata,  solidiusoula,  uigro-fusca,  ad  apicem 
pallida,  epidermide  albida  bydrophaDa,  in  strigis  obliquis  et  fasciis  trans- 
versis dispositis  pulcherrinic  ornata ;  spirn  couvexa,  apice  obtusa ;  nn- 
fractus  i\,  coin  i'xiusculi,  lente  npcrescetitcs,  oMiquc  striati,  siitura  imjin-^sa 
st'junoti  :  uiiliactus  uUiuius  subinflatus  ad  pLMiphcnam  obsifunssime 
auguluiu:>,  superne  ct  infcrnc  convcxus ;  eolutucUa  brevissima,  albida, 
oblique  recta ;  apertura  parriuscula,  trantvene  oblonga,  levitar  areuata, 
ubique  subsqualiter  lata,iattts  purpurea;  labnim  areaattinii  tenniter 
reflexam,  leviter  eompla&atum,  purpuremn,  fuseo  limbakum. 

Maj.  diam.  33,  alt.  24  millim. ;  aperb  long.  15,  lat.  6  miUim. 

Hab.  Philippine  Islands. 

A  biDglo  spetiiiien,  in  jicrfect  condition,  of  this  interesting 
shell  is  in  the  c(j1  lection  of  Mr.  C.  F.  G-loyne.  The  whitish 
diaphanoiiB  epidermis  in  oblique  streaks  and  transreree  bands 
relieves  the  plain  dark-brown  colour  of  the  shell,  which,  though 
not  particuliirly  remarkable  in  form,  differs  considerably  hom  its 
ooDgsners. 

Obthauovs  MaoAmdbxwi,  sp.  noT.   (PI.  XXY.  fig.  18.) 

Testa  elongata,  griseo-lblva,  fuieo  sonata  et  strigata*  hie  illic  uigro 
ndiata]  apiee  obtusiiiseulai  griaeo-lilaoea;  anfiactua  8|,  regolariter 
aecreaoentes,  eonvexiosciili,  longitudinaliler  leviter  strati,  satnra  impteiea 
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tejuncti,  lineis  3  vix  conspicuis  fusco  alboque  articulatis  (in  unfr.  post- 
penult,  evanidis)  spiraliter  notati ;  aDtnctui  ultimiit  tpiram  rabaqnantt 
rotnnde  couTeznt,  son*  supra  griteo-fulfft,  nedb  et  Infra  fbaca ;  eolunidla 
fere  ieete»  tenuieolfl,  intut  griieo*lilaceB,  eztns  nigra ;  apertom  aenuoraUs, 
intna  lilaeea;  periitoma  simplex,  hand  reflcxum,  vix  incraaaatam,  ii%ro 
limbatum,  niargine  coluniellnri  callo  nigro  late  interne  sufTuso  induto. 

Long.  70,  maj.  diam.  30  millim. ;  aperfc.  long.  28»ui%|.  lat.  16  miUim. 

Sah,  Santiago  de  Cou,  Peru. 

Tbis  species,  of  which  I  have  only  seen  a  single  speciineii,  ie 
similar  in  foma  to  O.  Bentoni,  but  it  has  uo  spiral  sculpture  and 
the  colouring  consists  principally  of  light  brown  zones  with  a 
few  longitudinal  streaks  of  brown  and  black ;  the  articulated 
painting  is  very  slight,  and  is  onlj  to  be  seen  on  the  upper 
whorls. 

PeCTI  NCULI  S  CRTlBRT'^LniATrS,  sp.  IIOV.     (PI.  XXV,  fig.  20.) 

Testa  transverse  uvuta,  crassa,  $uba^qnilaternlis,  albida,  fusco  hie  iilic 
tparsim  maculata  et  fasciata,  costis  circ.  30,  parum  elevatis,  et  liris 
numerosissimis  angustissimis  radiata,  striis  concentricis  cancellata>  minu- 
tiadme  giaxiulata ;  nmbonea  promioentes ;  area  Ugamenti  recta  anguatius- 
cula,  medioeiiterkniga;  latere  antioo  ratands  areualo,  poitieo  angwlato } 
margo  doraalia  postiena  decliTia;  eardine  arcuato,  denttbua  numenma 
divergentibus  instructo*  pagina  interne  slbaf  postice  fuaoo  tinela. 

Long.  35,  umbonia  marg.  31  miUim. 

MiA,  Moreton  Bay,  AustraHa. 

Beeembling  Peetuneulut  angvUatm  in  form,  but  quite  differentl/ 
sculptured.  It  is  densely  radiately  ridged  throughout  and 
sculptured  with  minute  transverse  striflB,  which  give  a  rough 
granular  character  to  the  soilaoe.  The  epidermis  remaining  on 
the  margin  of  the  shell  is  vekety. 

Chassatella  japonica,  sp,  noY.    (PI.  XXV.  fig.  19 ) 

Testa  ovato-trigona,  crassa,  intequiiateralis,  fulva,  fusco  ratliata,  con- 
ceutrice  irregulariter  striata  ;  unibones  acuti,  approxiniuti ;  nrta  dorsulis 
utrinquc  tnediocriter  excnvata ;  latere  antico  rotunde  arcuato,  portico  bi- 
angulato  j  margo  dorsalis  posticus  rcctO'decliTis ;  pagina  interna  camea» 
impressioaea  muBcularea  Inlvo  inibntK. 

Long.  32,  nmbonia  marg.  27  millim. 

Heih.  Japan. 

A  very  distinct  species,  though  presenting  no  very  prominent 
characters.  The  style  of  radiation  is  common  to  many  of  the 
OrattateUa,  but  the  rough  irregular  striation  in  place  of  the 
ordinary  concentric  grooves  is  peculiar. 
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Olayk&blu.  itTtnuA,  ep.  nor.   (PI.  XXV.  flge,  21, 22.) 

Testa  parva,  alba ;  tuba  longitudiuaiitei*  compressa,  apertura  leviter 
refleiA,  hand  fimbriata ;  Tdva  dextta  lata,  planulata,  extna  ooooeiilrioe 
iiregulaitter  lugata,  intna  a^entea,  margo  donalii  fere  fecti»t  veatnlia 
lalda  araatiu. 

Yalyp»  nmbonia  mavg,  7»  antaio-poit.  lOniUun* 

Ba^.  MaorifeiaB  (K  BobOhrSj. 

TbiB  mull  M&nritiaai  apeeiea  is  certainlj  diatinct  from  the 
MalteBe  O*  o^^erta^  Imt  it  ia  impoaaible  to  aaj  whether  the  aped- 
meuB  are  fuU-grown  or  not.  I  have  seen  four  specimens  differing 
but  Httle  in  sise^  two  of  which- axe  in  the  National  Collection  at 
South  Kensington. 

DESCRIPTION  OF  PLATE  XXV. 


ISig,  1,  2.  Qmlum  Haynesi,  p.  397. 
3.  Oliva  JJiUom,  p.  395. 
4, 5.  Mitra  formosefms,  p.  395. 

6.  Bndtki,  p.  300. 

7.  recurva,  p.  396b 

8,  9.  Trochus  haccalm,  p.  397. 
10,  11.  ThnUia  Wia  ia,p.  397. 
12, 13.  Aimthuia  imbricata, 
p.  398. 

14, 16.  ^kitniiamBrkmm,^  306. 


Fig.  16^  17.  CocMottyla  Gleynei, 
p.  398. 

18.  OrthaHcus  MacAndrewif 

p.do& 

10.  CmmUOa  japamcot 

p.  399. 
20.  PceluHculm  crebreUrO' 

p.  mi 

21,  22.  Clavageila  minima, 
p.  400. 


On  some  nnreoorded  Fteasitie  Acari  found  in  Gieat  Biiiuin. 
By  A.  D.  MiosABL,  F.L.8.,  V.Z.a,  .S. 

[Head  Till  I'ebruar)',  1889.] 
(Plate  XXVT.) 

I  SPKETT  the  summer  of  1888  in  Derbyshire,  near  Ohatsworth : 
tKe  cold  and  wet  season,  boweTor,  rendered  ordinary  open-air 
collecting  very  fruitless ;  I  therefore  took  the  opportunity  of  ob- 
taining all  the  wild  mammals  which  I  could  obtain  alive,  or  imme- 
diately after  death,  with  a  view  to  see  whether  I  could  find  any 
unknown  forms  of  parasitic  .^cori.  My  search  was  rewarded 
by  finding  the  three  species  recorded  in  tl  paper,  which, 
I  believe,  were  not  preylously  known.  The  Myocoptet  adds 
another  to  this  curious  genus,  which  was  founded  by  Claparede, 
and  of  which  there  was  only  one  species  known  previously  \  both 
are  parasites  of  the  mouse  and  rat  tribe ;  th^  are  stric^y  ecto- 
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parasitic,  liriniy  among  the  hairs,  and  they  arc  furnished  with  the 
most  rciniirka!)lc  apparutius  lor  liolding  llienc  hairs,  to  which  the 
femiilea  of  the  present  apecies  cling  so  tenaciuu-Iy  that  the  i^^raep 
is  often  not  relaxed  even  in  death.  The  species  now  duacribed  is 
very  much  smaller  than  that  previously  known. 

The  second  species  is  a  Symbiotes^  one  of  the  Sarcoptida\  and 
is  a  parasite  oi'  tlie  hedgehog.  1  regret  that  I  was  not  able  to 
find  the  mah  of  this  species  ;  but  I  only  had  one  hedgehog,  tho 
parasites  were  cviremely  few  upon  it,  and  these  few  were  moat 
diflScult  to  catch,  running  up  aud  down  the  quills  of  the  hedge- 
hog and  about  between  them  with  great  rapidity. 

The  third  species,  which  is  very  minute,  does  not  appear  to  fit 
satisfactorily  into  any  known  genus  ;  I  have  therefore  been  forced 
to  institute  a  genus,  "  Ooniomerus,'^  for  it ;  the  species  will  of 
course  serve  as  a  type  for  the  genus ;  it  would  be  too  soon  to 
attempt  to  define  the  latter  aoetuwtoly  in  any  other  manner, 
particularly  as  the  present  apedee  k  lo  extremely  minute  as  to 
render  deftailed  olniervationa  of  it  most  dificnlt. 


MrocofTJBS  n.  ap.    (PL  iiVl.  figs.  1-7.) 


Male. 

Female. 

nun. 

nun. 

•15 

•20  to  '27 

•11 

•10 

Length  of  1st  «nd  2nd  legs,  without  the 

*06 

06 

•06 

•02 

•04 

•OA 

•08 

•02 

The  colour  and  texture  in  both  sexes  is  very  similar  to  that  of 
the  only  other  known  species  of  the  genus,  viz.  M.  mmcuUnuSf 
except  as  mentioned  below. 

Male. — Diamond-shaped, the  division  between  the  cephalothorax 
and  abdomen  well  marked  by  a  nearly  straight  transverse  line, 
the  body  being  slightly  constricted  at  this  point.  Outline  of 
oe|)lialuihorax  slightly  and  irregularly  undulated ;  that  of  the 
abdomeu  on  each  side  convex  anteriorly,  then  concave,  and  again 
convex  posteriorly.  The  abdomen  is  not  divided  posteriorly  into 
two  pointed  projections  as  in  Jf.  muteuUnua,  but  comes  to  a  single 
central  bluntish  point.  On  each  side  of  this  point  is  a  square 
projection,  from  each  of  the  two  oater  comers  of  which  springs  a 
very  long  and  powerful  haar.  Thus  there  are  two  pairs  ii  these 
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haxTB  inBloadof  one  pair,  as  in  3f.  mnscnUnus.  These  bain  are 
nearljr  as  long  as  the  whole  lengtli  of  tho  body ;  both  pairs  curve 
upwards  at  first,  and  then  run  backward  and  outward ;  but  the 
pair  near  the  centre  are  much  the  Btraighter.  There  are  two 
other  much  amaJler  hairs  springing  from  each  of  the  square  pro- 
jections. There  are  two  large  hairs  on  each  side  of  the  body,  one 
8  little  in  front  of ,  and  one  a  little  behind,  the  conBtriotion  between 
cephalothorax  and  abdomen ;  the  hinder  is  considerably  the  larger. 
There  is  a  pair  of  large  hairs  on  the  dorsum  of  the  cephalothorax, 
and  several  smaller  paire  on  that  of  the  abdomen.  The  daws  of 
the  first  two  pairs  of  legs  are  extremely  long^  slightly  curfed, 
and  rod-like.  The  legs  of  the  fourth  pair,  although  of  the  same 
general  form  as  in  M,  museulinus,  are  very  much  smaller  in  pro- 
portion, they  do  not  project  behind  the  body,  and  are  scarcely 
thicker  than  those  of  the  first  and  second  pairs;  they  are  mneh. 
shorter  and  narrower  than  those  of  tlic  third  pair,  which  extend 
considerably  further  back  than  the  body.  Each  tarsus  of  the 
fourtil  pair  bears  a  long  flexible  hair  and  a  short  stout  spike  still 
nearer  to  tlie  tip.  On  the  inside  of  the  flattened  claw  of  each 
third  leg»  at  the  proximal  end  of  the  claw,  is  a  curved  chitinous 
process  projecting  inward,  and  a  similar  process  is  found  on  the 
preceding  joint.  There  are  sevend  pairs  of  long  hairs  on  the 
ventral  surface,  and  a  pair  of  stout  spines  beliind  the  penis. 

The  Female, — The  female  ditferB  from  M.  mumnMnm  more 
than  the  male  does.  The  abdomen  of  tlie  present  species  is  almost 
cylindrical,  although  somewhat  flattened  dorso-ventrally ;  it  is 
slightly  smaller  at  the  ends  than  in  the  middle,  but  is  without 
the  highly  flattened  form  and  the  lateral  angular  projections  found 
in  the  other  species.  The  whole  abdomen  is  covered  by  strong, 
slightly  irregular  transverse  wrinkles  or  ridges ;  these  are  slightly 
rough,  but  arc  not  set  with  the  well-marked  and  regular  points 
found  on  those  of  the  female  of  M.  musculinus.  The  length  of 
the  abdomen  varies  greatly  in  different  specimens,  or  more  pro- 
bably in  the  same  specimens  at  different  times  :  there  is  usually 
one  egg  matured  at  a  time,  and  as  it  is  very  loug,  it  probably 
elongates  the  extensile  abdomen  as  it  grown,  and  other  circum- 
Btanees  will  probably  produce  temporary  variations  in  the  length 
of  tlie  abdomen.  The  variation  in  the  length  of  the  lenialc  noticed 
in  the  measurements  arises  almost  entirely  from  tlie  abdomen. 
The  ereatiire  usually  holds  the  hair  of  tho  nifiusc  with  the  third 
fkud  fourth  claws,  aiid  keeps  the  rostrum  sharply  indiued  down- 
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ward,  while  the  abdomen  h  somewhat  raised  ;  thus  the  crcntnre 
has  the  appearance  of  posseaHiiii^  caput,  tliorax,  and  abdomen. 
The  al  il i  iiiou  has  two  very  long  hairs  at  its  hinder  end,  and  there 
are  two  smaller,  but  still  lare;e,  hairs  on  the  lateral  edge  between 
the  second  and  third  legs  ;  and  two  on  the  cephalothorax,  as  iu  the 
other  apecit's,  besides  two  sparse  loufritudinal  rows  of  smaller 
haird  on  both  divisions  of  the  body.  The  first  and  second  legs 
are  like  those  of  the  male,  but  the  claw  s  are  shorter.  The  third 
and  fourth  legs  resemble  the  third  paii*  of  the  male,  but  the  claws 
again  are  shorter,  but,  on  the  other  hand,  they  are  broader. 
These  great  holding-claws  in  thia  species  are  much  wider  in  pro- 
portion than  those  of  M.  muaculinus  ;  indeed,  their  breadth  is 
very  remarkable.  Ou  the  ventral  surface  the  epimera  of  the  first 
pair  of  legs  join  in  the  mcdiau  iiiic  ;ihd  are  prolonged  by  a  short 
sternum  (so-called)  ;  those  of  the  second  pair  of  legs  are  forked 
at  their  distal  ends.  Posterior  to  these,  and  almost  touching  those 
of  the  third  pair,  are  two  conspicuous  chitinous  pieces  of  rather 
more  than  half-a-circle  shape  with  their  outer  corners  slightly 
prolonged ;  the  chitinous  pieces  protect  the  vulva,  which  lies 
between  the  third  and  fourth  pairs  of  Ic^s. 

The  Nyviph. — The  nymph  is  very  similar  in  form  to  the  male, 
but  without  the  square  posterior  projections;  there  is  only  one 
pair  of  large  hairs  posteriorly.  The  fourth  pair  of  legs  are  similar 
to  the  third,  as  iu  the  female.  The  coustrictiou  between  cephalo- 
thorax and  abdomen  is  very  marked.  Neither  pair  of  legs  are 
nearly  so  long  as  the  third  pair  of  the  male. 

The  Larva. — Almost  diamond- shaped  ;  of  course  there  are  not 
any  fourth  legs,  but  the  tidrd  pair  are  placed  near  the  posterior 
end  of  the  body,  giving  a  very  singular  appearance.  Otherwise 
the  larva  resembles  the  nymph.  Both  ditfer  considerably  from 
those  of  M.  mmculinus, 

Ilabiiat.  Parasitic  upon  the  field-vole  (Arvicola  agrestitj. 


SZHBIOTES  TSIf  ULISy  D.  Bp.    (PL  XXYI.  fig.  8.)  Female. 

mm. 

Leni,'th  about  '88 

Brrji'ltU  ubuut    '26 

Length  of  legs  ;  1st  and  2nd  pairs  about   '15 

3rd  pair  about   "06 

4th  pair  about    '08 

Length  of  longest  hair  ou  3i  d  tarsus  about    '70 


on  hind  margin  of  body  about  40 
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This  species  is  closel\  allied  to  the  Choriopfes  sefifenis,  var. 
Jif/erKs  of  Megiiin ;  there  are,  however,  well-uiarkod  speciiic  dif- 
fereuces. 

I  have  adopted  Q-erluch's  name  of  Si/mhiofe8  for  the  genus  in 
preference  to  Gervais's  name  of  Choriopfes,  wliicli  Megnin  has 
employed,  because  Gerlach's  is  tlie  earlier,  and  Megnin  appears 
to  have  used  Choriopfes  under  a  mi;-apprchciiyion.  M^^in  says 
that  Gerlach's  name  has  ])riority,  but  he  says  that  it  fails  because 
Redtenbacher  had  already  called  a  genua  of  Coleoptcra  by  that 
title  ;  this,  however,  eoema  to  be  an  error.  Gerlach's  name  was 
published  in  his  monograph  in  1S57,  whereaij  Kedtenbachcr's 
genuB  was  in  his  *  Fauna  Austrise '  in  1858 ;  it  ia  therefore  the 
latter  genus  which  fails,  not  Gerlach's. 

I  have,  unfortunately,  not  been  able  to  obtain  the  adult  male. 

Mmale. — Body  irregularly  pentagonal,  broadly  truncated  pos- 
teriorly t  oonriderably  wider  anterioiij  tban  poBteriorlj ;  aans 
projecting  from  the  liind  margin.  Body  almost  white,  semitrans- 
paTent ;  rostrum,  epimera,  aud  legs  strongly  cUtiiiised  and  browo. 
Fint  and  second  pura  of  legs  thick  and  strong^ ;  the  tamis  of 
each  of  these  legs  haa  a  strong  hair  or  rod  springing  from  its 
upper  anrface  in  the  median  line  j  this  hair  is  of  almost  equal 
thiclcneaB  thronghout,  and  ends  qnite  bluntly,  it  stands  upward 
and  ia  oonaiderably  longer  than  the  tarsaa.  Theae  tani  are  ter- 
minated, aa  nsoal,  by  suokers.  The  epimera  <tf  these  two  legs  nearly 
join  at  their  poeterior  ends.  The  third  pair  of  lege  are  mn^ 
smaller,  not  above  hatf  the  length ;  they  are  terminated  by  three 
very  long  hairs  of  unequal  lengths,  the  longest  is  more  than  twice 
the  length  of  the  body.  The  fourth  legs  resemble  the  third,  but  are 
so  small  as  to  appear  qnite  rudimentary ;  they  are  not  above  half 
the  length  of  the  third  pair,  they  also  are  terminated  by  three 
long  hairs,  bnt  these  are  small  and  short  compared  with  those  on 
the  third  pair.  The  body  bears  two  pairs  of  very  long  hairs  on 
the  hind  margin,  the  outer  hair  of  each  pair  is  considerably  longer 
than  the  inner,  the  outer  hair  is  longer  than  the  body.  The  Tolva 
is  a  rounded  median  depression,  towards  which  the  atri»  of  the 
skin  mn  from  all  sides,  as  in  8,  Metifisrui. 

The  JT^inpA.— Besembles  the  adnlt  female,  but,  of  course,  ia 
smaller  and  less  chitinised. 

SMtat,  1  found  the  species  upon  the  hedgehog  (Ennaeem 
europaiu)*  It  is  very  active,  running  up  and  down  the  spines  of 
the  hedgehog  with  gnat  rapidity. 
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GtiHioMXBTO*  KUBOiTLUTUB,  HOT.  geo.  6t  Bp.  (Fl«  XXYI.  fig.  9.) 

nun* 

Lengtrh  about   *155 

Breaath aboat   *106 

Length  of  l6g«  (aQ  pain)  about   . . .  '066 

Colonr. — Semitransparent  white. 

Texture. — Much  that  of  the  ordinary  iSarcoptida\  i.  e.  smooth 
and  leather)',  not  polished.  Tlie  skin  is  marked  more  or  less 
with  exccs8ively  fine  wrmklea  or  striations,  so  fine  that  they  aie 
very  difficult  to  see. 

"Form  ^c. — Body  almost  oblong,  but  somewhat  narrower  poste- 
riorly than  anteriorly  ;  there  is  not  any  clear  demarcation  between 
ccphalothorax  and  abdomen.  The  rostrum  projects, but  is  bluntish; 
a  pair  of  mandibles  may  sometimes  be  seen  projecting  from  the 
mouth-openini^.  The  rostrum  bears  a  pair  of  fine  hairs.  The 
body  is  mucli  compn-ssed  dorso-ventrally,  and  is  divided  into 
four  lobes  on  each  side,  the  hind  lobe  showing  a  slight  tendency 
to  be  bifid.  On  tlio  posterior  margin  there  is  a  slight  iudeuta- 
tion  above  the  anus,  which  is  almost  terminal,  but  slightly  on  the 
ventral  surface.  From  the  hind  margin  spring  a  pair  of  long 
hairis  directed  backward,  they  are  fully  two  thirds  of  the  length 
of  the  body  ;  immediately  below  them  are  another  pair  of  similar 
hairs  proceeding  from  lobes  on  the  ventral  surface  ;  as  this  under 
pair  is  entirely  concealed  by  the  upper  pair,  when  viewed  from 
above,  it  is  not  shown  iu  the  figure.  The  legs  are  short,  and  are 
the  great  peculiarity  of  the  creature ;  they  are  all  alike  and  all 
directed  forward,  the  fourth  pair  usually  more  so  than  is  ijLowu 
in  the  figure,  where  they  are  8j)read  out.  They  consist  of  five 
joints  ;  the  femur  is  ver)-  large  and  singular  in  shape,  it  projects 
beyond  the  boily  and  bendy  suddenly  at  rather  less  than  a  right 
angle,  so  as  to  form  an  advancing  corner  w  hich  completely  alters 
the  direction  of  the  leg.  The  more  distal  joints  become  gradually 
smaller  ;  the  tarsus  is  termiuatcd  by  a  small  claw,  smaller  in  pro- 
portion than  can  be  shown  in  a  drawing  the  size  of  fig.  9,  and 
there  is  another  small  chitinous  projection  close  to  it  which  may 
be  regarded  as  a  mere  peg  or  a  second  claw ;  I  am  inclined  to 
look  on  it  in  the  former  light.  There  are  hairs  on  the  underside 
of  each  joiut  of  the  leg  and  one  or  more  on  the  upperside  of 

*  yiMr<a»  ta  «n|^;  fifp^  tlw  thigh* 
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each  tarsiif,  besides  a  few  otlicr??.  The  penis  is  placed  on  the 
ventral  surface  in  the  median  line  between  the  hinder  part  of  the 
coxfiD  o£  the  third  legs ;  the  vulva  between  those  of  the  second 
legs. 

I  found  the<jreature  on  the  surface  of,  or  very  slightly  buried 
in,  a  depression  of  the  skin  lining  the  inner  side  of  the  external  ear 
of  the  bhort-tailed  field-vole  {ArvicoUt  a^rcsfis).  I  believe  it  to  be 
unrecorded,  and  propose  to  call  it  "  Qoniomerus  mmculinutr 


DESCKirXION  OF  PLATE  XXVI. 

Myoe&ptettmiaxt  ^.      Dorrvil  ngpoct.    x  176.  Drawn  trtm  % 

Bporimeu  with  long  abdomen. 

%        n  „     tt        Ventral  aspect,    x  176.    Drawn  from  a 

Bpeoimfltt  wiHi  abort  abdonmi. 

8.       „         H     It      Vnm  the  aide.   X  175.  Katunl  poaition, 

hulding  the  haira  of  the  mouae, 

4.        u  M    <J.       Dorsal  aspect.    X  175. 

6.        „  it     n        Ventral  aspect.    X  175. 

6.  „  „  nymph.  Dorsal  aspoct. 

7.  „  >f    2'      3^  innar  aide,    x  350. 

8.  agmbiotetinpiUs,^,  Yentna  Mpeot   X  ISO. 

9.  GmUonurwnm9euli$im»,       DoTaal  aapect.    x  175.    (Tliara  ia 

another  pair  of  long  haiia  on  the  hind  maigin,  below  And 
hidden  bj  the  pair  abown.) 


On  the  Structure  of  the  Retina  of  the  Blowfly  {CaUipliom  erif- 
throcej)Ii(ih/).  By  Bkn.tamin  Tuomi'son  Low.sk,  F.R.C.S., 
F.L.S.,  Iluutcrian  ProfcBsor  of  Comparative  Anatomy  in 
the  Eoyal  College  of  Surgeons. 

[Bead  21at  February*  1889.] 

(Plati  XXVTL) 

Iir  1884  I  had  the  Honour  of  reading  a  paper  before  this  Society 
on  the  compoimd  viiion  and  morpliology  of  the  eye  in  ineeefai, 
which  w&B  published  in  the  second  Tdnme  of  the  new  seriee  of 
'  Tranaaetiona/ 

That  paper  received  at  the  time  much  adrene  criticiam,  and 
Dr.  Hickson  published  a  memoir  in  the  *  Quarterly  Journal  of 
Microflcopicol  Sdeaoe,'  in  which  be  oonvinoed  himself  that  he  had 
completely  refuted  my  observations* 
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From  that  day  to  this  I  haye  continued  to  work  at  tlie  Buljeet, 
and  I  now  venture  to  bring  before  this  Society  eridenoe  which  I 
tMak  can  hardly  fail  to  convince  eren  the  most  Bceptical  of  my 
opponente.  Although  I  nerer  had  any  doubt  of  the  ooirectaesa 
of  my  fignres  or  deecriptions,  I  felt  it  incumbent  upon  me  to 
produce  preparations  which  would  admit  of  no  double  interpro- 
tation,  but  which  would  appeal  at  once  to  the  eyes  of  those  who 
are  only  partially  acquainted  with  the  histology  of  thoTcrtebrate 
retinaf 

At  the  time  I  published  my  former  paper  I  lelt  so  certain  that 
the  views  I  held  would  receive  a  ready  acceptance,  that  I  did  not, 
perhaps,  enter  sufflcientiy  into  minute  detailsi  and  left  many  points 
to  be  investigated  by  other  workers.  I  haye  since  examined 
every  structure  in  the  greatest  detail,  and  have  much  to  add  with 
regard  to  the  developmental  history  of  the  compound  eye. 

The  retinal  rods,  which  I  figured  correctly  in  my  former  paper, 
correspond  with  the  periopticon  of  Dr.  Hickson,  except  that  his 
figures  show  that  every  vestige  of  nerve^structure  and  nerve- 
terminal  organs  had  been  completely  Jostrojed  in  his  prepara- 
tions, leaving  nothing  but  the  skeletal  framework  vdth  the 
tracheal  vessels,  which  he  has  delineated  most  carefully  and 
correctly. 

He  states  that  my  paper  and  investigations  were  unneoessarf, 
owing  to  the  unanimity  of  previous  investigators  s  none,  liowever, 
agree  in  any  detail  with  Dr.  Hickson,  nor,  so  far  as  I  am  able 
to  judge,  to  any  considenible  extent  with  each  other. 

Putting  aside  for  the  moment  the  earlier  observeris,  the  so- 
called  periopticon  of  Hickeoii  lias  only  heen  described  in  detail 
by  Berger,  Carrii^ref  Ciaccio,  Yialianes,  Uickson,  and  myself. 

To  show  how  far  these  observers  agree  with  each  other  and 
with  the  older  writers,  I  will  quote  a  few  sentences  from 
Dr.  Hickson's  papOT.    He  says  : — 

Previous  to  the  publication  of  Berger's  paper  the  optic  tract 
of  insects  had  been  briefly  described  and  names  given  to  the 
various  regions.  Thus  Weismann  called  the  opticon  and  epiopti- 
con  the  '  bulbus,'  the  regiou  where  the  optic  fibrils  decussate  the 
*  Stiel,'  and  the  periopticon  the  'Augenscheibe ' "  {I.  o.  page  27). 

Even  the  most  cursory  acquaintance  with  the  work  of  the 
German  naturalist  would  have  shown  Dr.  Hickson  that  tbis  is 
an  egregious  misstatement  of  Dr.  Weismann's  nomenclature* 
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Weismann's  '  Stiel  '  was  the  optic  nerve,  and  his  'Augenscheibe ' 
the  Btnicture  froin  wliich  the  dioptron  is  developed.  I  shall  have 
later  to  give  Dr.  Weismann's  views  more  fully.  Dr.  Hickson 
continues  (page  27)  : — "  Since  Berger's  paper  appeared  Carri&re 
has  described  the  penopticoii  hb  *  a  layer  of  long  palisade-shaped 
celk,  the  Dumber  of  which  corresponds  with  the  eye  uiiits;  every 
one  of  tliCBO  palisade  cells  possesses  an  obloii!]^  nnclcii?  nt  its 
foremost,  somewhat  broader,  end.'  My  researches  show  that 
this  deBeri|)tion  is  quite  inaccurate.  Tl)e  elements  of  the  poriop- 
ticon  are  not  c(  lis,  and  the  large  oval  nucleus  situated  m  each 
element  does  not  exist ;  nervt'-cel]s,  when  they  exist  in  the  region 
of  the  perio])tieon  in  Muscat  lie  between  the  elemeuta  and  not  in 
them,  as  my  tigurea  siiow." 

These  statements  and  others  show  that  Dr.  Hickson  and  Carriere 
do  not  agree.  With  regard  to  the  nuclei  described  by  Carri^re, 
they  undoubtedly  exist,  but  not,  as  Carricru  thought,  witliiu  the 
palisades,  but  externally  to  flioin.  immediately  beneath  their  in- 
vesting sheath.  Dr.  Hickhon  in  riglit  when  he  nays  these  b  (iiea 
are  not  cells,  they  are  developed  fi  om  cells,  and  each  consistci  of  a 
bundle  of  fusiform  rods.  With  regard  to  the  temnnuLionB  of  the 
optic  nerve. (.'arriiTe  distinctly  1  raced  the  ncrvc-fibres  iuto  the  pali- 
sadeH ;  Dr.  iiickyon  says  thty  go  round  them.  1  trace  them  directly 
into  the  fusiform  rods  which  form  the  palisades.  Tlie  aUuctures 
seen  and  correctly  figured  by  Dr.  Hickbon  are  tracheal  vessels. 

Carriore  supposed  the  nerve-fibres  to  pass  out  at  the  superficial 
end  of  the  palisades  and  to  perforate  the  basilar  membraue ;  from 
this  T  entirely  ilisscnt.  In  su])port  of  this  view  Carri^tre  has 
figured,  quite  diagrammatically,  what  I  believe  is  a  tracheal  vessel 
seen  behind  tiie  fusiform  body.  Carriore  also  saw  the  highly  re- 
fractive outer  ends  of  the  rods,  or,  rather,  that  j)art  which  is  con- 
nected wuli  tiieir  inner  portion,  and  says,  "in  Musoa  vomiiona 
one  sees  in  every  cell  a  cylindrical  axis." 

Dr.  Hickson  entirely  put  himself  in  the  wrong  in  describing 
the  nervous  elements  as  between  the  paliaades  ^  liis  nervous 
elements  are  undoubti-dly  fine  tracheal  tubes.  Dr.  Hickson's 
figures  accurately  represent  the  nerve-sheaths  and  trachea  as 
well  as  the  supporting  neuroglia,  but  no  vestige  of  nerve  or 
lu  1  \  r  end  organs  appears  in  them.  A  careful  examinatiou  of  his 
ow  ii  ligures  at  once  leads  to  a  dissent  from  all  his  statements, 
\'»hiL'u  are  as  inaccurate  as  his  figures  are  accurate.  1  cannot 
understand  how  so  good  an  observer  could  have  beeu  so  mitded. 
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Berger  and  Viallanes  trace  the  optic-nerve  fibres  througli  a 
series  of  sinall  round  cells,  verj  coDBpicuous  in  the  outer  half  of 
mjietiua,  Hickson's  periopticon.  Hickson  rej^ards  these  cells 
M  of  quite  seoondary  import.  They  clearly  belong  to  the  sup- 
porting tissue  and  are  external  to  the  sheaths  of  the  retinal 
elements,  which  are  continnoos  with  the  perineurium  of  the  optio 
nerve. 

Dr.  Hickson  and  Dr.  Grenacber  suppose  the  sheathing  cells  of 
the  great  rods,  retinulsB  of  Grenacber,  to  be  the  nerve-terminals; 
and  more  recently  Flatten  pretends  tlmfc  the  optic  nem  ter- 
minates in  the  crystalliDe  cone.  There  is  therefore  no  unanimity 
amongst  previous  vrriters,  esp^nally  in  matters  of  detail ;  as  it  is 
impossible  that  they  can  aU  be  right,  it  is  quite  possible^  as  I 
assert,  that  they  are  all  wrong. 

Dr.  Hickson's  nourospongium,  or  terminal  anastomosis,  which 
is  inadmissible  on  physiological  grounds,  is  no  nerve-plexus 
at  all,  but  the  tracheal  plexus  and  the  sustentacular  framework 
of  my  retina. 

It  is  exc'eedingly  difficult  to  prepare  sections  whicli  show  the 
true  retinal  end-organs.  This  difficulty  arises  from  the  fjict  that 
the  chloroform  and  alcohol  used  in  the  |  recess  of  imbedding 
dissolve  the  fatty  matters  from  the  nerves,  and  the  external 
extremities  of  my  retinal  rods  are  completely  dissolved  or  dis- 
integrated by  the  action  of  aqueons  inedia. 

1  have,  howcvf  r,  on  many  occasions  succeeded  in  obtaining 
sections  in  which  both  the  inner  and  oiLtcr  extremities  of  the 
retinal  rods,  as  well  as  the  nerves,  remain  more  or  less  unaltered. 
Another  difficulty  arises  from  the  extreme  transparency  of  these 
struct  I  ires  in  very  thin  sections,  and  from  the  fact  that  they 
cannot  bi  stained  by  any  of  the  stains  used  in  such  researches  ; 
tlie  outer  ends  of  the  rods  are  not  afi'ected  by  strong  solutions  o£ 
aniline  dyes,  except  vcsuvin  *. 

In  thicker  sections  the  numerous  round  cells  between  the 
retinal  nerve-end  organs,  which  are  not  conn(  cf*  J  with  nerves, 
but  with  the  sustentacular  framework,  entirely  conceal  the  outer 
ends  of"  the  rods. 

There  are  two  methods  which  pive  good  results ;  in  both  the 
tissues  must  be  fixed  either  with  oamic  acid  and  absolute  alcohol 

*  Tl»0  bMt  domonstnitkn  of  fhsw  osgUM  it  obfeslned  hj  •fauDing  witli  a 
solution  of  rMOfilk  in  sniUtie  water.  The  solution  must  be  quite  fresMj  mads, 
and  oaf ortaiiatflly  audi  pnpanlians  ikd»  npidlj  wbox  nonnted  in  balMsn. 
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or  in  absolute  alcohol,  and  imbedded  in  paraffin  without  the  lue 
of  ether  or  turpentine.  Very  thin  sectioiiB  are  then  cut  and 
fixed  on  the  slide  with  shellao  and  kreoaote.  The  cement  must 
be  thoroughly  dried  in  the  oven  at  the  melting-point  o£  the 

paraffin  used,  and  on  no  account  at  a  higher  temperature. 

The  paraffin  is  next  removed  by  turpentine.  The  slide  ia  then 
wiped  on  its  back  and  edges,  and  flooded  with  pure  spirit,  which 
IB  drained  off,  and  immediately  all  nvards  flooded  with  75  per 
cent,  alcohol  and  rapidly  drained  ;  Erhlich*s  logwood  solution  ia 
then  poured  on  the  slide  aud  washed  off  after  a  few  minutes  or 
longer  by  agitating  the  slide  for  a  few  moments  in  water,  and  it 
is  again  flooded  with  75  per  cent,  alcohol.  The  washing  is  the 
most  dangerous  process,  as  if  the  specimens  are  kept  too  long  in 
water  the  outer  ends  of  the  retinal  rods  will  be  entirely  dissolved. 
Instead  of  Erhlich's  logwood  a  solutiofi  of  vesuvin  in  water  may 
be  used  ;  it  stains  tlie  retinal-end  organs  better  than  any  of  the 
aniline  dyes.  Saffranine  in  50  per  cent,  alcohol,  or  a  solution  of 
fuchsine  or  eosine,  may  be  used  for  staining,  and  the  w  aahiugs  done 
with  spirit,  the  results  of  which  are  often  satisfiM^tory.  Bpiller*s 
purple  gives  excellent  reHults,butthe  specimens  are  not  permanent. 
The  specimen,  after  flooding  with  75  per  cent,  alcohol,  is  treated 
with  pure  nlcoliol,  rapidly  drained  and  cleared  with  dove-oil 
and  mounted  in  balsam. 

Or,  after  the  flrst  washing  in  water,  the  specimen  may  be 
mounted  in  (glycerine,  gradually  adding  stronger  and  stronger 
glycerine  and  water,  and  draining  afler  each  addition.  I  have 
found  that  with  aniline  dyes  a  very  dilute  solution  of  sodium 
carbonate,  *5  per  cent.,  or  aniline  water  is  not  inadmisgible  for 
washing  out  the  exc  ess  of  the  stain. 

Q-lycerine  mounts,  when  successful,  show  the  outer  ends  of  the 
rods,  either  vacuolated  or  frequently  partially  dissolved,  more 
plainly  than  balsam  mounts. 

The  babam  mounts  need  very  careful  illumination,  otherwise 
it  is  impossible  to  see  the  outer  ends  of  the  rods. 

If  we  trace  the  optic  nerve,  we  observe  that  its  flbres  run  in 
larger  or  smaller  bundles,  invested  in  a  very  transparent  sheath, 
or  perineurium.  They  terminate  in  the  palisade  layer  by  entering 
the  fusiform  elements.  The  sheath  is  continued  over  the  fusiform 
element B,  and  terminates  on  the  inner  surface  of  the  basilar  mem* 
brane.  The  tiaeiieul  vessels  accompany  the  bundles  of  optic 
nerve*flbres,  outside  their  eheatht  aud  continue  between  the  pali* 
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sadei,  and  nltiiiuitelj'  pierce  tbe  baaslar  membnoie  and  tan, 
between  tbe  great  rods* 

Hie  figure  given  (Plate  XXVIL  fig.  1)  is  from  tbe  eye  of 
a  Hawk-moth,  in  wbieb  tbeae  details  aare  huger  and  more 
easily  seen  titan  in  the  Blowfly.  The  palisade  bodies  do  not 
reach  tbe  basilar  membrane,  but  are  prolonged  as  extremely 
transparent  rods,  8  to  6  ft  in  diameter,  in  tbe  fly  and  in  most  of 
tbe  ioseeto  I  bft?e  examined,  and  firom  20  to  80  /i  in  length 
(Plate  ZXVII.  flgs.  2  and  8,  a).  These  with  the  palisade  cells,  b, 
form  mj  bacilli  or  retinal  eod-organs,  tbe  whole  length  of  which 
is  from  60  to  70  fi.  Tbe  outer  tnmsparent  portion  is  savely 
straight,  bnt  usually  strongly  eurred  in  a  crook.  They  exhibit 
a  fine  longitudinal  striation. 

The  outsv  ends  of  tbe  rods  endently  consist  of  some  substance 
resembling  mucin;  they  httve  the  same  refraotiye  index  and 
general  characters  as  the  mucin  of  the  intestinal  epithelial  cells 
of  tbe  iosect. 

The  inner  extremity  of  the  enter  part  of  the  rod  is  imbedded 
in  the  AmcicuIub  of  elongate  cell-like  palisade  bodies^  fig,  2, 
which  form  the  inner  portion  of  the  retinal  end-organs ;  each  outer 
segment  appears  to  be  made  np  of  a  number  of  finer  rods,  2  /i  in 
diameter,  pressed  together  into  a  cylinder;  these  produce  the 
longitudinal  stri».  Eaoh  small  component  rod  lies  on  tbe  inner 
surface  of  one  of  tbe  fusiform  ce]l<4ike  bodies  which  form  to* 
gether  tbe  inner  part  of  the  retinal  end«oxgan. 

The  outer  ends  of  the  rods  aie  soixounded  and,  except  in 
Tcry  thin  sections,  concealed  by  tbe  small  round  chaplet-cells  of 
Viallanes  (fig.  2,  e).  These  are  connected  with  each  other  by  fine 
processes  and  form  a  true  adenoid  sustentacular  tissue,  well  seen 
in  transverse  sections  of  the  pupa  (fig.  4). 

Ootnparitim  qf  the  BaciUary  Layer  with  the  BaciUary  La^er 
of  the  Vertebrate  Retina, 

In  size  and  structuze  the  elements  of  the  retina  are  almost 
identical  with  those  of  the  vertebrate ;  the  optic  nerre  terminates 
in  the  protoplasmic  inner  segment,  whilst  the  outer  segment  is 
transparent,  resists  stains,  exhibits  longitudinal  strie,  and  swells 
np  with  water  in  both.  In  both  it  is  easily  destroyed,  and  fre- 
quently exhibits  Taeuolation, 

umr.  JousET.— oooLoor,  tol.  zx.  81 
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In  mxmt  iiueetfl  tlie  outer,  higUy  tefne^ie  ends  of  the  xetmal 
end-organs  are  iml>edded  in  abundant  pigment.  The  flies  are 
tbe  only  exception,  and  in  these  the  eells  soixounding  the  haeilli 
are  free  from  pigment. 

The  Trachea  (PiAteXXVH.  fig.  8)  form  adense  network  around 
the  inner  aegments  of  the  retinal  end-orguiB  in  insects,  and 
branches  extend  to  nnd  perforate  the  basUar  membraaa  These 
fine  trachesp  are  without  any  spiral  nuurkings,  and  are  easily 
mistaken  for  fine  nerro-twiga.  The  figure  given  (fig.  8)  shows 
these  traehett  in  a  motfa,  and  it  can  be  readily  seen  that  they 
lie  between  the  uerre-end  organs,  and  that  they  branch 
dichotomouBly  between  the  great  rods.  Tbe  aniline  stains  at 
onoe  colour  the  traches,  whilst  they  1m vc  no  effect  upon  tiie 
nerves.  These  stains,  however,  attack  the  nerve-sheaths,  but 
not  the  outer  ends  <  t'  the  retinal  end-organs.  By  tbe  use  of 
aniline  stains,  especially  Spiller's  purple,  I  have  been  able  to 
trace  the  fiuOT  tracheal  vessels,  which  have  been  constantly  mis- 
taken for  nerves,  to  the  larger  tracheal  trunks  and  in  one  of  my 
photographs  this  relation  is  Bufficiently  eHdont. 

The  illustrations  on  Plate  XXYII.  show  the  large  size  of 
the  bundles  of  optic  nerve-fibres  with  their  terminations  in  the 
retinal  end-organs ;  they  alno  show  that  nothing  bearing  any 
proportion  to  the  magnitude  of  these  nerve-eords  passes  through 
or  even  up  to  the  basilar  membrane.  The  basilar  membrane  is 
chitinouB  and  has  a  cellular  layer  on  both  its  inner  and  outer 
surface ;  tliat  on  its  inner  surface  oonsists  of  branching  or  stellate 
cells,  wbioh  are  continuous  with  the  sustentacular  framework  of 
my  retina;  the  outer  layer  consists  of  pigmciit-cillK,  continuous 
with  the  pigment-sheathis  of  the  great  rods.  The  jierforations  in 
the  chitinous  layer  of  the  banilar  membrane  are  between  and  not 
opposite  to  the  extremities  of  the  great  rods,,  and  transmit  the 
tracheal  vessels. 

The  structure  of  the  great  rods  has  with  some  been  the  diffi- 
culty in  accepting  my  vicwf* .  The  appearance  of  these  structures 
in  many  sections  is  certainly  perplexing.  The  reason  is  that 
which  I  l;ave  already  insiRtcfl  upon.  Tn  life  they  are  hollow  tubes 
filled  and  distended  with  fluid.  In  bad  preparations  they  appear 
stellate  in  transverse  sections  and  j^rosent  no  central  cavity;  in 
radial  seetiouH  they  are  separated  from  each  other  by  wide  q[iaoes, 
often  iilled  by  distended  tracheal  vesaels. 
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In  tpanBTeree  sections,  when  unaltered  by  the  process  of  im- 
beddiofi^,  they  are  circular  or  hexagonal  rings,  with  a  large 
central  cavity ;  they  touch  each  other  at  their  periphery,  and  the 
tracheal  yessels  appear  as  thick-walled  hut  very  small  tubes. 
Each  great  rod  is  seen  in  such  sections  to  be  lined  by  a  thin 
catioular  layer,  which  dips  down  between  the  sheathing  cells ; 
it  is  ihe  folds  of  this  membrane  which  appear  as  bright  highly 
xefraeting  points  under  unfavorable  couditloDs  of  illaminafcion* 
With  diieot  central  light,  thin  aeetions,  with  oil  or  water 
imiiMnion-leDeefly  no  longer  present  these  appearances ;  there 
is  no  bundle  of  azial  rods  in  such  preparations  when  properly 
examined,  only  a  thin  eutieaUff  limng. 

Further  evidence  in  fayour  of  my  views  is,  I  helieTe^  shortly 
forthcoming  from  the  pen  of  an  independent  obserrer.  Ptof. 
Flatean  informs  me  that  last  year,  at  Oologne,  Br.  Bzner  showed 
the  single  image  fonned  by  the  compound  eye— the  image  in 
the  plane  of  my  basilar  membrane  fonned  by  the  uninjnred  c, 

e,  by  my  dioptron.  I  wait  anzionsly  for  the  spring,  as  with 
fresh  inseets  at  command  I  hare  little  doubt  the  demonatzatioik 
of  an  erect  pictoxe  in  this  region  is  perftetly  easy. 

The  Development  of  the  Confound  Eye. 

Hie  development  of  the  compound  eye  was  described  by  Weis- 
mann  in  1864  I  have  gone  tiirough  a  most  laborious  research, 
and  in  the  main  points  my  observations  agree  with  those  of  the 
great  German  investigator.  Weismann  says  it  has  long  been 
known  that  the  eye  in  inseets  is  developed  from  two  perfectly 
distinct  parte — one  firom  the  nerve-centres  of  the  larva^tbe  other 
from  the  optic  disc  ("  Augenscheibe,"  I.  c,  p.  194). 

If  we  follow  the  development  of  the  optic  disc,  we  find  it  at  first 
as  a  thin  cellular  expansion  enveloping  the  anterior  part  of  the 
hemisphere  (or  supra-OBsophageal  ganglion).  It  consists  of  cells 
(the  optogenic  cells  of  Viallanes)  which  are  larger  than  those 
of  the  other  discs;  they  measure  15 /x  in  diameter  at  an  early 
period  of  the  pupa  state  and  have  large  clear  nudeL  During 
the  fonnation  of  the  head,  the  eye-disc  separates  consideiably 

«  "  Di»  Entwlckluog  der  Dipterao,"  Leipng,  1864.  Bepriuted  fimn  £oU. 
Zeitaob.  f.  w.  Zool. 
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from  the  liemispheie,  the  interapaee  being  filled  with  the  granular 
yelk-like  Biibstance  of  the  aomatic  cavity  of  the  pupa.  The 
whole  dioptron  is  deTeloped  by  a  diTision  of  the  optogenie  eells, 
as  Clapar^de  long  ago  ahowed.  Each  original  cell  corresponds 
to  a  single  conieal  fiicet.  These  cells  form  almost  hemispherical 
projections  on  the  outer  sni&ce  of  the  disc  and  sie  soon  covered 
by  an  extremely  thin  cuticniar  layer. 

The  euticular  hyer  is  seen  in  my  sections  to  dip  slightly 
between  the  cells,  whilst  the  corneal  lens  is  secreted  subsequently 
between  the  cell  and  the  primitiTO  euticular  layer.  The  lenses 
are^  as  I  have  already  described  them,  perfectly  distinct  from  the 
chitinous  layer,  giving  rise  to  the  condition  I  have  designated 
the  histoid  cornea.  In  adult  pupae  the  distinction  is  perfectly 
apparent,  although  Dr.  Hickson  has  denied  that  my  description 
is  conect;  the  most  patient  reinvestigation  entirely  confirms 
my  former  statement. 

So  &r  my  investigations  entirely  accord  with  Weismann's  de- 
scription. Weismsnn,  however,  believes  that  the  great  rods 
contain  a  nervous  structure,  which  he  describes,  from  optical 
sections,  as  resembling  a  bundle  of  fine,  highly  refractive,  con- 
ducting threads  ending  at  the  crystalline  cone.  He  has  nothing 
to  say  of  their  manner  of  development,  and  only  expresses  the 
opinion  that  they  appear  more  like  definite  threads  than  the  angles 
of  a  solid  rod. 

These  so-called  axial  threads,  as  I  have  stated  above,  are  well 
seen  in  numerous  transverse  sections  to  be  mere  folds  of  a 
cliitiiioua  membrane  enclosing  a  considerable  empty  cavity. 

Weismann's  description  of  the  development  of  the  nervous 
structures  is  as  follows :—"  The  thin  norrr^-cord  (Stiel)  which 
unites  the  optic  disc  to  the  hemisphere  still  appears  on  the  fifth 
day  as  a  nervous  cord ;  but  on  the  twelfth  day  the  pedicle  cac 
no  longer  be  seen."  He  condades,  however,  that  it  has  i^read 
out  into  an  invisible  layer  over  the  whole  surface  of  the  gan- 
glion. That  he  should  have  arrived  at  Much  a  conclusion  without 
sufficient  evidence  is  quite  unlike  him.  If,  as  he  says  and  as  is 
certainly  the  case,  the  ncrvo  disappears  entirely  between  the 
fifth  and  twelfth  day,  the  opinion  that  the  radial  stri®  (which,  he 
says,  appear  later  between  t  he  disc  and  the  hemisphere)  are  the 
same  nerve  spread  out,  is  not  founded  on  fact. 

We  must  remember  thai  Weismann  regarded  the  discs  as 
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expansions  consisting  of  epiblast-cells.  It  was  Ganin  who,  ten 
years  later,  first  made  sections  and  discovered  their  real  structure. 
He  found  three  dit^tiuct  layers — Weisnianu'B  epiblastic  layer; 
his  own  provisional  layer,  vvhicli  covers  it  externally  as  a  tine  cellu- 
lar expansion,  which  resembles  the  amnion  of  a  mammalian 
embryo  in  being  continuous  with  the  pcriplicry  of  the  disc,  in 
covering  its  whole  outer  surface,  and  in  enclosing  a  cavity 
between  it  and  the  epiblast  of  the  dine  :  and  the  mesoblastic 
layer,  which  fills  the  hollow  cup-like  cavity  on  the  inner  buri'aco 
of  the  epiblastic  layer,  and  which  consibta  of  a  network  of  fine 
branching  cells. 

"Weismami's  own  figure  (52,  jdate  xiii.,  /.  c.)  shows  clearly  that 
his  supposed  optic  nerve  is  the  n)e.>oblast  of  the  disc.  My  own 
obBervations  show  that  the  nervous  pedicle  of  the  optic  disc 
becomes  atrophied  and  disappears,  whilst  the  nervous  retina  is 
developed  as  a  papilla  in  front  of  the  original  optic  pedicle. 

In  my  former  paper  1  described  and  gave  figures  of  the  manner 
in  which  a  new  retina  is  developed  during  the  skin-shedding  of 
the  Cockroach ;  the  origiual  nervous  pedicle  of  the  disc  corre- 
sponds to  the  nerve  of  the  first  few  facets  of  the  eye.  As  the 
Dumber  of  facets  is  far  greater  after  each  eedysis,  so  a  new  retina 
is  developed  from  the  nerve-centres  as  a  distinct  papilla;  the  first 
formed  nerve  and  retina  at  the  same  time  undergo  atrophy. 

I  regard  the  original  pedicle  of  the  disc  in  the  Blowfly  (tigs.  5, 
'  6,  &  7,  St.)  as  a  rudiment.  It  exhibits  few,  if  any,  uerve-fiibres  and 
consists  chiefly  of  connective  neuroglia  continuous  with  the  in- 
vesting layer  of  the  rudimentary  hemisphere.  The  spongy  meso- 
blastic  tissue  which  Weismann  mistook  for  an  expansion  of  the 
nerrons  pedicle  of  the  disc  consists  of  the  elements  from  whieh 
the  tracheal  vessels  and  pigmented  fringes  of  the  dioptron  and 
neuron  originate.  This  tissue  extends  into  the  dioptron,  but  only 
between  the  ingrowing  optogenie  cells,  whieh  become  first  colum- 
nar and  then  elongated  rods,  dividing  during  the  process  to  form 
the  cone  and  the  inTesting  odls  of  the  great  rods,  and  separating 
from  each  other  to  enclose  the  central  cavity  of  the  cone  and 
the  great  rod.  CSlapardde  long  ago  correctly  described  the 
manner  of  the  development  of  the  cones  and  great  rods. 

Yiallanes,  like  Weismann,  but  with  less  excuse,  mistook  the 
mesoblaet  of  the  diso  for  the  optic  nerve  and  believed  that  its 
fibres  perforate  the  axes  of  the  great  rods.   It  is  easy  ia  thick 
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Bectious  to  mistake  fibres  runumg  between  for  iibree  enteriag  the 
optogenic  cells. 

The  nerve-papilla,  from  which  the  optic  ganglia,  the  optic  nerve, 
and  the  retina  are  developed,  gradually  grows  outwards  to^^  ards 
the  dioptron  (Plate  XXVII.  figs.  6-8,  n).  It  is  at  first  covered 
by  a  layer  of  columnar  cells,  which  represent  the  epiblast  of  tlic 
nerve-centre  ;  from  this  layer  the  bacillar}-  layer  of  tlie  retina  is 
developed.  These  cells  become  converted  into  the  retinal  end- 
organs.  The  mesoblastic  spongy  tissue  is  gradually  absorbed  or 
converted  into  tracheal  and  connective  elements,  which  ultimately 
form  a  thin  layer  between  the  retina  and  the  basilar  membrane 
of  the  dioptron. 

The  retina,  even  when  the  insect  is  nearly  ready  to  escape  from 
the  pupa,  is  still  separated  from  the  dioptron  by  a  space  filled 
with  branching  cells  (Plato  XXVII.  fig.  8,  mc)  and  secondary  yelk, 
so  that  the  supposed  entrance  of  nerve-fibres  into  the  dioptron 
cannot  be  explained  by  any  known  process  of  development. 

The  continuity  of  the  tracheae  of  the  dioptron  and  those  of  the 
mesoblast  is  the  result  of  the  penetration  of  the  latter  between 
the  great  rods  during  thebinirord  growth  ;  but  during  this  period 
the  nervous  papillft  is  Mpaimted  by  a  wide  space  filled  with 
secondary  yelk  and  reticular  mesoblast  from  the  ingrowing  epi- 
thelial structures  of  the  dioptron. 

Thus,  if  my  observations  are  correct,  the  retina,  like  that  of  a 
yertebrate,  is  entirely  formed  as  an  outgrowth  from  the  central 
nervous  system,  w1^  tlie  dioptron,  like  the  crystsUine  lens 
and  the  reftnetrra  structures  generally,  is  fbrmed  firom  the  ez- 
temsl  epiblast,  which  is  more  or  lew  iuTaded  by  mesoblastic 
elements.  With  regard  to  the  retina  itself  it  is  undoubtedly, 
like  the  nerve-centres,  no  less  epiblastic  in  the  insect  than  in  the 
vertebrate,  as  the  hemispheres  themselTes,  as  well  as  the  yentral 
ganglia,  are  fbrmed  from  the  embryonic  epiblast. 

In  conclusion,  I  would  add  that  it  is  scarcely  fiur  to  expect  me 
to  prove  a  negative^  i, «.  that  no  nerve-fibres  pass  to  the  dioptron. 
The  onus  rather  lies  with  my  opponents  to  prove  that  the  great 
optic  nerve  does  enter  the  dioptron,  and  to  find  its  terminals. 
Even  the  most  cursory  glance  at  the  works  of  Dr.  fiickson,  M. 
Berger,  M.  Tiallanes,  and  others  will  show  that  they  have  given 
totsUy  dissimilar  representations ;  of  these  Dr.  Hickson's  are 
correct  enough  as  representations  of  tracheal  and  mesoblastic 
skeletal  tissues.  I  would  ask.  Which  of  the  various  structures 
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reprenented  are  to  be  eonsidered  m  nerrea  ?  No  one  has  yet 
figured  one  satiafactory  repreaentation  of  the  optic^nerve  fibrea 
entering  the  great  rods*  Dr.  Hickaon  saya,  '*  Morpli  ol  ogj  teacbea 
UB  that  the  great  roda  are  uer?e-terminida.*'  To  appeal  to  mor- 
phology to  settle  the  queation  ap|)earB  to  me  to  ahow  on  how 
alender  a  baaia  of  obaerratioD  the  reeeiTed  Tiew  reata,  and  I  ahould 
myself  regard  an  appeal  to  morphology  aa  one  which  ia  fatal  to 
the  received  view ;  for,  if  morphology  teacbea  ua  anything  on  thia 
aubject,  it  is  that  the  retinal  end-organa  belong  to  that  part  of 
the  epiblaat  from  whicb  the  great  nerre-centrea  are  developed, 
and  that  the  dioptric  atriicturea  ariae  from  the  anpevfidal  or 
cutaneoua  epiblaat. 

BESOKIPTION  OF  PLATB  XXVn. 

Fig.  1.  A  98cti<m  of  the  ntina  of  a  Hawl;*nioth ;  partlj  drawn  from  a  photogn^h 
and  finished  firom  tho  Metion.      great  roda ;     baailar  memliraiw ; 

6,  bacillat7  layer ;  n,  optic  nerre ;  tr,  traobeal  Teasel. 

2.  A  section  of  the  retina  of  a  Blowfly,       ohapLet-cellfl  of  YialiaoM. 

objwtive,  water-immersion. 

3.  A  portion  ol  the  n^liua  ol'  u  Ilttwk-muth  ;  drawu  from  a  photograph, 

w!th  details  added  Ifom  tho  epeoimen.  The  tmdieal  veeMla  eeea 
peaing  tfaroagh  the  boriUur  membnae  sre  much  more  diiliiiefcia  the 
photograph  than  in  the  specimen  eeea  hy  the  microscope ;  theee  axe 

representtHl  in  the  drawing  as  thpy  appear  in  the  photogT'^ph. 
4>  A  tninaTort«o  section  through  the  bucillury  hiyer  of  the  zetilia  of  a  iilow- 
flj  which  hod  just  emerged  from  the  pupa. 

5.  Aeeotioaof  theoptiediwaiidoepbalic  ganglion  of  a  3-day-old  pupa. 

o,  optitt  diio ;     etalk;  ft,  retina.  1-inch  olgeotive. 

6.  A  portion  of  the  eame^  showing  the  Ntina  and  inner  eatrenuty  of  the 

stJilk. 

7.  A  portion  of  the  optic  disc  and  Btalk  of  the  same,  oc,  optogoiic  oells ; 

mesoblastio  cells,    ^-inch  objective. 

8.  A  section  of  the  retina  of  a  ten-day-old  pupa.    Showing  the  mesobUst 

elements  between  tiia  retina  and  tfaa  hasibr  membraim,  i-indi 
dgective. 

(The  l«tten  indioate  the  same  parts  in  all  tha  iliganib) 


Digitize^!  by  Google 


418 


PROF.  B.  T.  LOWKE  OK  TUK  BTEUQTUBE  JlSH 


On  the  Structure  and  Development  of  the  Ovaries  and  tlieir 
Appendages  in  the  Blowfly  {Calliphora  erythrocephala).  By 
B.  Thompson  Lowne,  F.E.C.S.,  F.L.S.,Hunterian  Profossor 
of  ComparatiTe  Anatomy  in  the  Boyal  College  of  Surgeons. 

[B«ad  Oih  Beoimber,  1688.] 

(Pi^wxxvm.) 

1.  Tntroductorj. 

2.  DoTelopment  of  the  Oraries  and  Ova. 
8.  The  OfidDOti  «id  tiMir  appcudagei. 

4.  The  rtrmetnre  of  the  Gom-glaiids. 

5.  TbeoreUcal  <>)iidd«r«tioiiBaiid  Obneladoiia. 

6.  Sibliognphor. 

1.  IntrodiMiory, 

Tex  ovary  of  an  insect  is  known  to  consist  of  a  nomber  of 
ovarian  tubes  connected  with  a  single  outlet,  the  oviduct. 

The  ovn  Vie  within  a  thin  membraooas  tube,  the  tunica  pro- 
prifff  and  form  an  egg-string ;  this  is  endooed  within  a  follicle, 
the  egg-follicle,  the  so-called  peritoneal  coat.  In  each  egg-string 
three  parts  are  usually  recognized — the  terminal  thread,  the  ter- 
minal chauiber,  and  the  egg-chamber  or  chambers. 

In  the  Blowfly  each  ovary  consists  of  about  a  hundred  ovarian 
follicles,  springing  from  the  dilated  anterior  end,  or  calyx,  of  the 
ovarian  duct.  When  the  ovary  ie  matnre  (Pi.  XX  YIII.  fig.  8) 
the  terminal  threads  exist  as  mere  rudiments  (^/.),  and,  properly 
speaking,  there  are  no  terminal  chambers.  In  the  young  ovary, 
however  (fig.  6),  the  terminal  chambers  are  well  marked 

Much  discussion  is  found  in  the  writings  of  various  authors  as 
to  the  nature  and  import  of  the  terminal  thread. 

Brandt  (6*)  maintains  that  there  is  no  fundamental  difference 
between  ovaries  with  and  ovariee  without  terminal  threads  (I.  o. 
p.  21) — "these  are  mere  prolongations  of  the  ovarian  tubes  or  of 
their  pwitoneal  investment.  In  the  former  case  they  have  the 
same  morphological  significanoe  as  the  rest  of  the  ovarian  tube, 
in  the  latter  they  are  mere  connective  or  suspensory  bands.*' 
My  own  observations  have  led  me  to  exactly  the  same  conclusion. 

The  Terminal  Ohamler  (fig.  6,  i.e.)  is  filled  with  small  cells. 
Btein  (24)  waa  apparently  the  first  to  distinguish  the  terminal 
chamber  as  an  important  constituent  of  the  ovary;  he  calls  it  the 

*  Ibe  numbers  in  parentheses  following  authors'  names  refer  to  oorreeponding 
naatwrt  in  the  Bibliography  giTSii  st  the  end  iA  fhit  paper. 
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germinal  chamber  (Keim  fach).  He  was  followed  by  Prof.  Huxley 
(10,  11),  Sir  John  Lubbock  Claus  (8),  and  others.  Stein 

enunciated  the  view  that  the  function  of  the  terminal  chamber  is 
the  formation  of  gorm-yelku ;  but  he  docs  not  regard  all  the  cells 
in  the  chamber  as  germ-yelks.  Sir  John  Lubbock  went  a  step 
further  find  wrote  as  follows: — "In  their  earliest  stage,  the  ogg- 
cell  and  the  vitelligenouB  cells  cannot  be  distinguished  from  each 
other,  and  no  one,  I  think,  who  has  cnrefnlly  examined  the  upper 
part  of  the  egg-tube  in  any  Hemipterous  or  Dipterouis  insect  can 
fail  to  be  of  the  same  opinion.'* 

I  agree  entirely  with  Sir  John  Lubbock  in  tins,  that  all  the 
cells  in  the  terminal  chamber  are  alike  ;  but  when  he  concludes, 
**The  egg-tube  contains,  indeed,  at  this  end,  cells  which  are 
neither  vilelligenous  nor  cgg-cclls,  but  which  arc  capable  of 
becoming,  under  certain  circumstances,  either  one  or  the  other," 
I  cannot  agree  with  him,  and  my  reasons  will  appear  in  the  sequel. 

The  Egg-chamhers. — This  term  was  first  npplied,  I  believe,  by 
Brandt  (6)  to  that  portion  of  the  egg-tube  wliioh  eon  tains  definite 
ova.  In  some  msects  each  egg  is  formed  from  a  ningle  cell ;  this  is 
80  m  tbe  Orthoptera ;  such  ova  are  designated  by  Hratidt  pano'istic. 
In  other  insects  several  cells  are  concerned  in  the  formation  of 
the  ovum  ;  these  ova  ho  termed  merdiatic. 

In  the  meroistie  egg  Brandt  calls  the  lotvest  cell  the  egg-cellf 
the  others  he  terms  nutrient  or  y  Ik-cells. 

Tlie  part  played  by  these  nutrient  cells  is  a  matter  upon  which 
there  is  great  divergence  of  opinion.  Brandt's  vie^\ ,  Nsliich  has 
been  generally  adopted  in  tcxt-bi  K  k .  und  widely  accc])i  i  this: — 
The  egg-cell  in  the  meroVstic  egg  is  the  only  cell  enclusi  d  by  the 
chorion,  and  the  nutrient  cells  remain  outside  and  ultuaately 
disappear.  These  are  HU])[}06C'd  to  be  in  some  way  concerned  in 
the  nntrition  of  the  egg-cell.  The  great  increase  in  the  size  of 
the  egg-cell  is  due  to  the  deposition  of  yelk-granules  within  it, 
around  its  nucleus,  which  Brandt  regards  as  the  germinal  vesicle. 
Similar  changes  also  occur  in  the  panoistic  egg,  which  only  diflera 
from  the  meroVstic  in  the  absence  of  the  nutrient  cells. 

Weismann  f2<>^  maintains,  on  the  other  hand,  that  all  the  cells, 
the  nutrienL  as  vvell  as  the  egg-cell,  are  enclosed  in  the  chorion, 
and  tliat  they  all  take  part  in  the  formation  of  the  yelk,  ultimately 
fusing  into  a  single  mass ;  and  this,  as  I  shall  show  hereafter, agrees 
with  my  own  observations. 

With  regard  to  the  import  of  Brandt's  egg-cell  there  is  loss 
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divergence  of  opinion;  the  identification  of  its  nucleus  with  the 
germinal  vesiele  has  been  regarded  as  of  the  highest  importance^ 
and  numerous  attempts  hare  been  made  to  show  that  the  nucleus 
of  the  ^gHsell  difiers  from  those  of  the  nutrient  cells,  from  the 
rery  earliest  stages  of  the  egg^brmation*  Thus  Dr.  Glaus  (8) 
(p.  4A)  writes : — **  The  questions,  the  answers  to  which  are  of  the 
highest  importance,  are :  from  whence  is  the  germinal  vesiele 
derived  P  and  what  is  its  relation  to  the  great  yelk-cells  f  The 
idenlafication  of  the  germinal  veeide  appears  to  be  difficult,  and 
the  earlier  obserrera  came  to  no  certaiu  result."  After  quoting 
from  Sir  John  Lubbock's  paper  (10)  he  continues,  "  I  beliere  my 
own  observations  enable  me  to  prove  that  the  epithelial  celb,  the 
yelk-forming  cells,  and  the  egg-cell  are  modifications  of  originally 
identical  elements.**  Yet  Glaus  thinks  he  distingnishes  the 
germinal  Teiide  in  very  immature  ova  by  "its  smaller  sise  and 
clearer  contents"  from  the  nodei  of  the  adjacent  yelk-cella. 
Meyer's  (20)  statements  are  in  direct  opposition  to  this ;  according 
to  tiieae  there  are  several  germinal  vesides,  each  nucleus  becomes 
invested  by  a  membrane,  each  making,  as  it  were,  an  attempt  at 
forming  an  egg,  the  lowest  nucleus  persisting  and  the  others 
disappearing. 

In  my  opinion  by  far  the  best  and  most  accurate  description  of 
the  development  of  the  ovarian  eggs  in  the  Ely  is  due  to  Weis- 
mann  (26) ;  it  is  aa  follows : — ^  The  ovaries  are  developed  very 
slowly  in  the  Musdd» ;  when  the  fly  emerges  from  the  pupa 
none  of  the  eggs  are  formed^  slthough  the  ovaiy  may  be  recog- 
nised in  tke  embryo**  (L  p.  206).  Weismann  then  refers  to 
a  description  of  the  ovary  in  the  adult  larva  of  the  dosely-allied 
Sareopha^  eamarta  (at  page  184X  **  Gonceraing  the  female  sexual 
organs  in  the  larva  of  Mutea  vomHoria  I  have  no  observations; 
I  must  therefore  fall  back  on  those  on  the  dosdy-allied  8»  ear' 
nana.  In  a  larva  one  centimetre  long,  the  ovary  has  a  diameter  of 
0*29",  is  flaak-shaped,  and  differs  in  its  histological  structure  from 
the  male  sexual  glaud ;  here  we  find  no  mother-cells,  the  struc- 
tureless sheatk  endoses  only  small  round  cells  "Old"  in  diameter 
with  nudd  *01*,  exceedingly  clear  and  exhibiting  nudeoU.  These 
cdls  are  isolated  with  difficulty,  as  they  adhere  dosdy  to  each 
other.  If  we  tear  the  ovarium  of  an  adult  larva  no  further 
structure  is  visible;  but  if  a  gentle  pressure  be  applied  to  the 
uninjured  ovary  one  may  distinguish  the  first  rudiments  of  the 
ovarian  tubes.  In  the  upper  half  of  the  ovary  they  appear  aa 
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cylindrical  follicles  lying  parallel  to  each  other.  They  are  &11 
united  above  without  any  point  (terminal  thread  ?)  being  visible, 
below  they  are  lost  in  tlie  collular  mass.  The  diameter  of  a 
follicle  averaged  'Qi  The  ovarian  follicles  consist  of  a  blie.illi 
of  line  structureless  membrane  and  its  contents,  which  difters  iu 
no  way  from  the  surrounding  cell-ma.ss.  The  sheaths  are  a  cuti- 
cular  excretion  from  the  outer  surface  of  tho  cells  forining  the 
cylinders."  (He  continues  on  page  20G)  "  So  that,  as  I  have 
shown  above,  the  original  sott  mass  of  cells  with  virhich  the 
ovarian  capsule  is  filled  becomes  differentiated,  iu  part,  into  solid 
strings,  which  shed  a  cuticle  from  their  surface,  and  the  ovary 
comes  to  consist  of  a  small- celled  ground-substance  which  fills 
the  capsule,  in  which  solid  cellular  strings  are  luibcaded,  each 
enclosed  iu  a  fine  structureless  uu  mbrane;  of  an  outer  and  inner 
epithelium,  a  tender  albuminous  contents  in  which  free  nuclei  are 
imbedded,  as  Meyer  describes  in  the  youngest  condition  of  the 
ovary,  there  is  as  yet  no  trace.  The  tenn  egg-tubes  is  Imraiy 
admi>sible  at  thiH  stage,  it  is  only  later  by  the  differentiation  into 
a  wall  and  contents  that  tliey  become  lubes." 

"  On  the  seventh  day  of  the  pnpa  stai^e  the  CLrg-tubes  still  ouly 
occupy  a  small  zone  of  the  fhisk-shaped  ovarium  (^Taf.  xiv.  fig.  70); 
they  lie  close  together  parallel  to  the  long  axis  of  the  ovary  and 
still  exhibit  their  original  simple  structure,  only  the  contaiued 
cells  are  somewhat  larger  and  therefore  more  distinctly  seen. 
These  cells  are  spherical,  and  their  nuclei  are  easily  distinguished. 
Tho  cuticular  sheaths  end  above  in  rcjundcd  domes." 

"  By  the  fourteenth  day  the  investing  sheaths  of  the  egg-tubes 
are  considerably  more  developed,  and  their  outer  form  is  altered; 
the  blind  end  is  now  drawn  out  into  a  point,  the  middle  pai't  is 
swollen  and  the  posterior  part  contracted.  Still  tho  lumen  is 
filled  w  ith  cells  disposed  without  definite  order  ;  no  regular  epi- 
thelium is  yet  visible,  but  there  is  a  great  ditlorence  iu  the  size 
of  the  cells,  the  central  oues  being  larger  than  those  of  the 
periphery.  A  little  later  these  chan^'-es  arc  more  conspicuous, 
and  the  e-gg-tube  exhibits  a  st^m,  a  chamber,  aud  a  nipple-like 
appendage  "  [Stein's  end-chamber],  "  the  narrowed  blind  end  of 
the  tube.  In  the  chamber  there  is  a  distinct  separation  of  the  cells, 
small  cells  line  the  follicle  in  a  single  layer,  m  an  epithelium 
enclosing  the  larger  cells ;  from  the  latter  the  egg  is  ultimately 
formed.** 

**The  development  of  the  ovary  shows  that  the  life  of  the  flj 
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must  last  several  weeks,  A  ripe  egg  is  first  iouud  iu  tlie  lowest 
part  of  the  ovarian  follicle  after  the  insect  has  flowu  abuui  for  a 
longtime  ;  then  a  second,  third,  or  even  a  fourth  chamber  has  been 
developed  in  which  there  are  eggs  in  ditl'ereut  stages  of  forma- 
tion.'* 

"  The  development  of  these  eggs  takes  place  as  follows.  The 
largo  cells  which  lie  within  the  epithelium  of  the  egg-chauiber 
enlarge,  by  their  rapid  growth  they  lose  their  onguial  splierical 
form  and  appear  flattened  against  each  other  as  more  or  less 
hexagonal  sections  of  a  sphere." 

'*  These  cells  each  enclose  a  very  distinct  transpai  Liil  vesicular 
nucleus,  and  consist  of  homogeneouH,  but  highly  refractive  cell- 
substance.  "With  increase  of  the  cells  by  growth  this  cell-sub- 
stance becomes  finely  granular  and  afterwards  dark  and  yclk-l  ke. 
The  cell-membranes  then  disappear,  and  the  yelk  formed  in  liie 
cells  fuses  into  a  mass  ;  so  also  all  the  nuclei  disappear  except  one, 
which  becomes  the  germinal  vesicle.  It  appears  that  the  nucleus 
of  the  cell  which  lies  lowest  in  the  chamber  always  furnishes  the 
germinal  vesicle.  This  seems  to  have  orginated  Meyer's  state- 
ments." 

Weismann  concludes  with  the  words  *,  "  So  far  as  the  J)iptera 
are  concerned,  my  view  accords  with  Lubbock's ;  we  agree  that  the 
egg  of  the  Diptera  is  not  derived  from  a  single  cell,  but  is  a  com- 
pound formation,  like  the  egg  of  Ccstodes  or  Treinatodes,  in  which 
a  germogon  and  vitelligen  combine  their  products,  for  the  com- 
position of  an  cLTg." 

Stuhlmann  (25)  holds  the  same  views  as  l>raadl  with  regard 
to  the  fate  of  the  nutricnl  cells,  and  reiiewa  the  old  controversy 
with  regard  to  the  germinal  vesicle.  The  principal  results  at 
which  he  arrives  concerning  ii  arc  summed  up  by  him  in  the  fol- 
lowing words  : — *'  1  have  bet  n  enabled  by  a  series  of  observations 
on  insects'  eggs  to  establish  ti)e  eiU  iision  of  large  balls  from  the 
gcrnunal  vesicle  A\hich  arc  afterwards  lost  in  the  egg-plasm. 
Later  the  germinal  vct^icle  disappears  until  at  last  at  the  upper 
egg-pole  \vc  again  iind  it  as  the  segmentation  nucleus  "  f. 

*  Das.x  dufl  Ei  der  Dipt«reti  nicbt  von  ciner  einzigen  Zelle  nbstammt,  j^inidern 
ein  ebenso  zusammengeactzle*  Gkbilde  iit  als  die  £ier  der  Oat  oden  und  Trema- 
tod«n»  bei  dcnen  Dottwstoek  und  KUmttoek  ihre  Pnduote  lur  Bildung  det  JSm 
sawmmeiiflieMen  Ussen  "  (k    p.  900). 

t  "  £8  iat  mir  mm  gelungea,  tua  «hier  Bdhe  von  Iniekteiieiem  eicher  einen 
Aiutritt  Ton  gromm  Ballen  tiu  dem  KoimblMohfln  xu  oonitatureu,  die  sioh 
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Such  an  otitatreamitig  of  nudear  paiticlea  (BaUen)  u  un* 
doubtedly  seen  in  the  lowest  nuclene  of  tlie  egg,  but  it  also 
occurs  m  tlie  nndei  of  the  so-called  nutrient  ceUs,  and  in  all  the 
nuclei  of  the  various  organs  of  the  larva  during  thew  degeneratioii 
in  the  first  stages  of  the  pupa.  It  is  one  of  the  most  charac- 
teristic phenomena  of  ye^-formation,  whether  in  the  egg  or  the 
pupa,  whilst  it  is  quite  unlike  anything  which  has  been  observed 
in  relation  to  the  well-known  germinal  vesicles  of  other  animals. 

Lastly,  Henkiog  (9)  haa  quite  recently  figured  and  described 
the  ripe  ovarian  egg  of  the  Blowfly  with  the  nutrient  cells 
outside  the  chorion,  and  his  figure  has  fortunately  enabled  me 
to  discover  the  error  into  which  Brandt  and  his  followers  have 
fidlen.  The  appearance  represented  by  Henking  is  an  excep- 
tional phenomenon  which  1  have  frequently  observed.  When 
the  eggs  approach  maturity  they  enlarge  so  rapidly  that  the 
anterior  pole  of  an  egg  is  often  pushed  into  a  chamber  above 
it  containing  a  half-developed  ovum,  which  then  assumes  the 
form  of  a  cap  over  the  anterior  pole  of  the  ripe  egg.  I 
have  sections  which  exhibit  this  phenomenon  in  several  stages. 
Whenever  the  young  ovum  in  the  chamber  above  the  ripe  egg 
is  present  in  an  un-deformed  condition  the  cap  on  the  ripe 
egg  IB  absent^  and  whenever  a  cap  is  present  there  is  no  second 
chamber  in  the  egg^foUide.  So  many  of  the  egg'tttbes  exhibit 
transitional  cooditions  in  which  the  ripe  egg  impinges  upon  or 
slightly  indents  the  half-formed  egg  in  the  chamber  above  it  that, 
with  good  sections,  I  cannot  belkve  anyone  would  have  the 
slightest  doubt  as  to  the  nature  of  the  phenomenon. 

2.  The  Developmeni  ofihe  Ovariet  and  (ha. 

The  earliest  stage  of  development  in  which  I  have  yet  seen 
the  ovaries  of  the  Fly  is  in  the  lour-day  old  pupa  (Pi.  XXYTTT. 
fig.  4).  Tn  this  stage  they  are  apparently  slightly  io  advance  ot  the 
stage  depcribed  by  "Weismaim  as  that  of  the  sevea-day-old  pupa. 
The  discrepancy  is  probably  due  to  the  fact  that  I  worked  iu 
summer,  and  AVeismann's  observatiuua  werenmdciu  wiutcr.  The 
earlier  stages  of  the  pupa  are  well  known  to  be  greatly  influenced 
by  the  external  temperature. 

UMbhar  im  Eiplatms  anfloMU.  Spiter  VMnwhwiiidet  dis  Kounfaliiaelwnyoa  un* 
•eren  Blicken,  bis  wjr  endtioh  am  obma  IBipQl  den  S^vdranfakini  wisder* 
Jliid«n''(^a.p.l2). 
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At  this  stage  the  ovary  is  pear-ehapod  *25  m.  in  diameter  and 
-34  to  '4  m.  in  length.  It  is  enclosed  in  a  thin  but  perfectly  din- 
tinct  cellular  capsule  (c).  It  consists  of  a  stroma  of  small  cells 
le88tluui5/iiQ  diameter,  enclosing  the  bundle  of  egg-strings 
These  are  cloaely  packed  together  and  occupy  the  anterior  rounded 
half  of  theomj. 

The  poaterior  narrow  part  of  the  ovary  (cl)  ia  filled  with  amall 
round  cells  precisely  like  thoae  which  form  the  egg-aferingBy  except 
that  the  hitter  are  slightly  larger,  5  /i. 

Tlie  egg-strings  present,  even  at  this  period,  a  narrower  con- 
stricted poaterior  and  a  more  dilated  anterior  portion  ;  they  are 
like  long  narrow  flasks,  the  neck  measures  5  /i  and  the  dilated 
portion  15  fi  in  diameter.  The  whole  consists  of  small  closely 
packed  cells  enclosed  in  a  fine  cuticular  membrane.  The  necks 
of  the  egg-strings  appear  to  be  op(m  behind,  where  the  cells  of 
the  posterior  part  of  the  ovary,  destined  to  form  the  duct,  are  con* 
tinuous  with  those  within  the  flask-like  egg-strings.  There  ia  aa 
yet  no  trace  of  a  lumen  in  the  solid  rudiment  of  the  oriduct. 

The  cells  between  and  around  the  egg-tubes  are,  however, 
already  distinctly  elongated  and  form  a  stroma,  in  which  the  egj^- 
atrings  lie,  so  differing  entirely  from  the  cells  which  form  the 
egg-strings  and  fill  the  calyx  of  the  oTary. 

The  next  stage  of  development  is  seen  in  the  half-formed  pupa, 
about  the  tenth  day  (Plate  XXVIII.  fig,  6)  j  at  this  stage  the  orary 
ia  apparently  cup-shaped,  it  appears  crescentic  in  lateral  sections, 
with  the  concavity  of  the  crescent  in  front }  it  has  a  diameter  of 
•5  m«,  but  is  still  about  -3  m.  in  thickness,  measured  from  before 
backwards  in  its  thickest  part.  That  part  of  the  owy  not 
occupied  by  the  egg-atrings  is  excavated  by  numerous  chan- 
neb$  these  form  the  cslyx  of  the  oviduct  and  cover  the  whole 
convex  surf  ace  of  the  organ.  The  egL,'-string8  arc  now  so  broad 
in  front  that  I  shall  term  them  egg-follicles.  The  ^g-£olUclcs  (o.s  .) 
are  ovoid  maasea  of  small  cells,  each  with  a  very  narrow  stalk 
The  stalk  is  appareiitly  filled  by  a  single  row  of  cells,  and  its 
investing  cuticle  is  frequently  transversely  wrinkled,  which  often 
produces  an  appearance  of  striation.  Possibly  this  may  have 
given  rise  to  the  very  remarkable  view  held  by  Schneider  (23) 
that  the  egg-tubea  are  developed  within  the  alar  muades  of  the 
dorsal  vessel. 

Each  rudimentary  egg-folliole  ia  now  surrounded  \xj  a  pouch, 
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the  OTsrian  follicle  (^),  formed  of  Anifonn  mesoUaatic  elements. 
Thii  ie  tlie  so-caiOed  peritoneal  ooat  of  Stein.  The  ovarian  foUiclea 
at  this  stage  do  not  appear  to  open  directly  into  the  ohanneb  in 
the  calyx  of  the  ovazy,  but  to  be  dosed  by  a  cellnlar  mass  (dr), 
with  which  the  aialka  of  the  egg-folliclee  are  eontinaonB.  Thsa 
ceilular  mass  appears  to  me  to  be  Ibrmed  by  the  cella  whieh  filled 
the  posterior  part  of  the  o?ariao  capsule  at  the  esriier  stage  of 
development  above  described. 

Between  the  ovarian  follicles,  which  no  longer  lie  dose  together* 
the  elements  of  the  pseudo-ydk  of  the  pupa  (|My)  are  found  in 
abundance.  These  consist  of  globules  (Kormthetdm^eln')  and 
leucoeytes ;  they  are  derived  from  the  breaking  up  of  the  fiit- 
bodies  and  the  tissues  of  the  larva.  Th.B  pseudo-ydh,  at  this 
period,  forms  the  greater  part  of  the  bulk  of  the  pupa.  Indeed, 
if  such  a  pupa  be  opened  it  appears  to  contain  nothing  but  a 
milky  fluid,  in  which  all  the  tender  half-devdoped  imaginal  tissues 
are  conceded. 

There  is  as  yet  no  difiSnrentiadon  of  the  contents  of  the  egg- 
foUides  into  epithelium,  yelk,  or  germ-edls. 

Even  at  the  time  when  the  fly  is  ready  to  escape  from  the  pupa 
the  ovary  remains  in  a  condition  which  difi^era  bnt  little  from  the 
stage  last  described,  except  in  the  form  of  the  egg-foUides,  which 
now  exhibit  a  narrow  stdk  and  an  ovoid  middle  porti<m  constric- 
ted above  so  as  to  form  a  small,  but  distinct  nipple-like  terminal 
chamber  (flg.  7,  t.c.). 

The  peritoned  coat  (of),  or  ovarian  follicle,  is  dso  more 
devdoped,  is  much  thicker,  and  exhibits  numerous  trached 
vess  'Is  (#r.).  There  is  still,  however,  no  trace  of  diflTerontiation  in 
the  cells  contained  witliiu  the  egg-chamber,  and  these  only  differ 
from  those  in  the  terminal  chamber  in  being  slightly  larger. 

In  the  observation  of  the  further  developmentd  changes  we 
must  have  recourse  to  flies  which  have  been  on  the  wing  for 
some  time,  and  therefore  the  age  of  these  insects  is  unknown* 
Development  progresses  very  dowly  in  captive  insects,  and  as 
these  never  unite  with  the  males,  there  is  no  certainty  that 
development  progresses  at  the  same  rate  or  in  the  same  manner 
as  in  ftee  inseots. 

The  next  stage  which  I  shall  describe  is  represented  in  PI. 
XXVIII.  fig.  6.  The  ovaiy  now  meaaores  *85  m.  in  thiekness  and 
is  diseoid.  The  cdyz  is  very  thin,  as  the  duets  which  fonn  it 
appear  to  be  flattened  by  the  latord  growth  of  the 
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The  whole  ovarj  has  also  altered  ito  position ;  the  sur&oe  from 
which  the  oviduet  originateB  is  now  tamed  towaids  the  ventral 
aspect  of  the  inaeet,  so  that  the  long  axes  of  the  egg-follicles  are 
transverse  to  the  axis  of  the  bodj.  I  shall  still,  however,  call  the 
end  of  the  egg-follicle  which  is  nearest  to  the  oviduet,  posterior, 
to  facilitate  comparison  and  avoid  confusion. 

The  ovarian  follicles  sre  now  more  fully  developed,  and  loosely 
invest  the  posterior  part  of  the  egg^strings.  The  anterior  part, 
the  terminal  cliamber,  is  closely  covered  by  the  anterior  part  of 
the  follide,  which  is  so  thin  that  it  can  scarcely  be  traced  as  a 
distinct  layer.  The  posterior  part  of  the  egg-follicle  exhibits  a 
distinct  epithelial  layer,  which  is  continuous  with  the  epithelium 
of  the  calicine  duct,  and  the  foUicles  open  freely  into  these  ducts. 

The  three  parts  oftheegf^-strino^are  very  distinct,  within  a  very 
fine  cuticular  tunica  propria.  The  stalk  is  filled  by  a  single  layer 
of  epithelium ;  there  is  no  lumen  and  no  double  epithelial  layer ; 
but  where  the  stalk  enlarges  near  the  egg-chamber  there  is  more 
than  a  single  layer  of  cells,  but  these  are  irregularly  arranged. 

The  egg-chamber,  when  fully  formed,  contains  a  group  of 
yelk-cells  flatteued  by  mutual  pressure  and  surrounded  by  an 
epithelial  capsule  (00),  which  is  continuoua  with  the  cells  of 
the  stalk. 

fn  some  of  the  tubps  n  second  egg-chamber  is  seen  in  process 
of  formation  (PI.  XXYill.  fig.  7),  with  a  cup-like  epithelial  in- 
vestment. In  others  the  first  egg-chamber  is  in  the  same  con- 
dition ;  the  colls  destined  to  form  the  egg  are  still  round  and 
scarcely  differentiated  from  those  of  the  terminal  chamber.  It 
appears  to  me  that  the  epithelial  investment  of  the  ovum  grows  up 
from  the  stalk,  and  that  all  the  cells  of  the  terminal  chamber 
develop  into  yelk-cell?. 

The  gradual  transition  from  the  small  round  cells  of  the 
terminal  chamber  to  yelk-cells  is  very  marked,  so  also  is  the 
upper  edge  of  the  epithelial  cup  (fig.  7,y),  which  ends  abruptly  in 
a  thin  edge,  whilst  the  continuity  of  the  epithelium  of  the  stalk 
and  of  the  egg  is  equally  distinct. 

The  large  yelk-cells  stain  very  deeply  with  alkaline  carmine, 
and  the  colour  is  not  washed  out  by  6  per  cent,  solution  of  acetie 
acid.  They  average  12  fi  in  diameter,  and  all  the  cells  in  nn  egg 
are  precisely  similar,  and  have  nuclei  wliich  are  rich  in 
chromatin  grannlm.  There  is  no  cell  with  a  clear  nudeus,  and 
nothing  which  I  can  recognise  as  a  germinal  voBide. 
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In  mature  inseetB  ready  to  laj  egga  tiie  oraiies  oceapy  the 
greater  part  of  the  cavity  of  the  abdomen.  There  axe  about  one 
hundred  egg-tabes  (80  to  100)  in  each  ovary,  each  haying  four, 
five,  or  even  nz  egg-chambera  in  different  atBgea  of  develop- 
ment (fig.  8). 

A  mature  egg  ocoapiea  the  moet  poalenor  chamber  (fig.  8^  a 
partially  formed  egg  ia  seen  in  the  second  chamber,  whilst  the 
third,  fourth,  and  terminal  chambers  contsin  veiy  mdimentsxy 
ova.  The  whole  termiuates  in  a  small  empty,  hoQow,  end- 
thread  ((0- 

The  eaticular  tunica  propria  closely  surrounds  i&e  egg  and 
egg-strings,  whilst  the  thin  greatly  distended  egg*foUicle  passes 
from  one  egg  to  the  other,  leaving  a  oonsideiable  space  between 
the  eggs;  it  does  not  follow  the  outline  of  the  egg-string 
between  successive  ova.  The  egg-string  between  the  second  and 
third  chambers  (^*)  is  esmetly  similar  to  the  egg-stalk  of  the 
first  diamber  in  the  early  stages  of  its  development. 

The  two  or  three  anterior  chambers  are  filled  with  small  round 
cells  like  those  of  tiie  terminal  chamber  or  the  whole  egg-follicle 
at  an  earlier  period.  The  unripe  egg  in  the  second  chamber  {etf) 
consists  of  lar^c  yelk-cells  enclosed  in  an  epithelial  chorion. 
The  lowest  cell  in  such  eggs  is,  however,  always  much  larger, 
usually  twice  as  large  as  the  others,  but  its  nucleus  is  also  nearly 
twice  as  large,  and  stains  just  as  deeply.  It  also  contains  the  same 
kind  of  granules  as  the  others.  In  these  statements  I  agree  in 
no  way  with  Brandt  and  Stuhlmann.  Brandt  states  that  the 
nudeos  of  the  lowest  cell  is  large  and  clear,  Stuhlmann  that  it  is 
very  much  smaller  than  the  other  nuclei,  and  that  it  is  dlesr  and 
flattened  against  the  chorion.  According  to  my  observations  it 
is  neither  one  nor  iho  other,  and  only  differs  firom  the  nndei  of 
the  other  cells  in  being  larger. 

The  yelk-cells  ultimately  attain  a  giant  sise ;  the  largest  cell, 
when  fuUrgrown,  measures  200  /a  in  its  lougest  diameter,  and 
has  a  nudeua  of  80  /i  in  diameter*  When  the  egg  is  enlarged 
to  about  two  thirds  of  its  maximum  size  the  granules  in  the 
largest  nudeus  appear  to  stream  out,  the  nucleus  itself  shrivds 
and  is  ultmatcly  lost,  whilst  the  whole  protoplasm  of  the  cell 
assumes  a  granular  yelk-like  appearance,  in  which  the  nuclear 
granules  can  no  longer  be  distiuguished.   The  remaining  ceUs 

Unr.  JOTOV.— «0OL0GT»  TOEu  zz*  82 


Digitizixl  by  <jOO^ic 


428 


PBOr.  B.  T.  LOW^iK  ON  THK  STKUCTUBK  AJTD 


undeigo  ihe  some  cbAngoi,  and  soon  become  foeed  with  eaeb 
other  and  with  the  yelk  formed  from  the  loweot  cell. 

The  nuclei  doxing  these  changes  present  a  Toy  mutble 
appeazance;  but  all  the  changes  of  the  nndens  are  similar  to 
those  which  characterize  the  nuclei  of  the  degenerating  ceUa  of 
the  larra,  during  the  formation  of  the  paendo-yelk  of  the  pupa — 
a  pheoomenon  well  seen  in  the  nuclei  of  the  cells  of  the  ssliwy 
glands  and  fat-bodies  of  the  larva  during  their  histc^sia. 

I  condude  thesefore  that  the  several  cells  from  which  tiie  yelk 
of  the  Dipterous  egg  is  formed  are  of  equal  moiphologiesl 
significanoe,  that  these  sll  undergo  histolytic  ehangeS}  and  so 
form  the  yelk  of  the  mature  ovarian  ovum. 

So  ihr  as  my  observations  go,  tiiere  is  no  reason  for  supposing 
one  Ducleus  rather  than  another  is  the  gemunal  Tcside. 

When  I  first  began  this  investigation^  more  than  two  years 
ago,  I  looked  for  days  in  rain  for  some  eharaoter  by  wMeh  I 
might  recognise  the  germinal  Teside.  Sometimes  one  nndeusy 
sometimes  another  presents  a  dearer  contents  and  smsller 
diameter,  and  frequently  several  nseLei  appear  to  possess  equal 
daims  in  this  raspect  to  be  considered  tiie  nudens  of  the  genu* 
edi. 

the  young  ova  approach  the  condition  of  maturity,  the  cdl- 
substsnoe  becomes  more  and  more  distiactiy  granular,  tiie  nudd 
lose  thdr  sharp  contour,  and  eixhibit  what  Stuhlmann  deeoribes 
as  an  extnidon  or  outstreaming  of  nuclear  partides,  whilst 
these  are  loet  to  view  in  the  granular  surrounding  protoplasm^ 
and  the  cdls  themsdves  become  fiised  into  a  single  ydk-mass. 
These  changes  conmience  in  the  lowest  and  largest  cell  of  tiie  egg; 
but  predady  the  same  changes  afterwards  occur  in  the  remaining 
oells  ss  each  attains  its  full  growth. 

The  mature  cm  consiBt  of  a  yelk  surrounded  by  two  mem- 
branes, the  vitelline  membrane  and  the  chorion.  Such  ova  are 
dosdy  embraced  by  the  structurdess  cuticolsr  membrana 
propria,  and  lie  loosely  in  the  distended  ovarisn  ibllide,  which  is 
now  a  very  thin-walled  tube  surrounded  by  a  dense  network  of 
tracheal  vessels. 

The  ydk  consists  of  an  outer  dearer  layer  (FL  XXYIQ. 
fig.  11,  a)  and  an  inner  granular  aubstanoe  (fig.  11,  h\  but  ndther 
contain  any  nudd  or  cellular  elements  of  any  kind. 

The  dear  peripherd  layer  of  the  yelk  ffricfes  la  the  unimpssg- 


DigitizcHJ  by  Google 


DEYXLOPMSliT  OV  THS  OTASISS  IK  TEB  BLOW? L7.  429 

nated  eggs  wbOrt  tli^  sftfll  lie  in  ihe  OTtiy ;  this  layer  was 
described  lijWei8BiMu»aadeanedbjli]mtheJ9lafM«W|)l^^ 
(J>tiiiAiiifA{8al0Hi).  He  ittppoeed  tbat  it  is  this  layer  whioh 
forms  the  Uastoderm.  In  my  sections  it  projeds  in  places  as 
If  it  possessed  the  power  of  amosboid  movement,  more  espedaUy 
at  the  anterior  og^pole  *  (fig.  10,  a) ;  these  may,  bowever,  be  the 
result  of  post-moitem  contraction*  The  csntral  granolar  yelk- 
snbstance  eonsisla  of  smsU  gfanides,  3  to  B  ft  in  diameter 
(fig.  11),  imbedded  in  an  apparently  structureless*  possibly  in  tbe 
limg  egg  aemifloid,  matrix.  These  grannies  are  spberoidalt 
stsin  deeply,  and  exhibit  eitber  a  dark  or  light  oentie  vitb 
alterations  of  the  foons  of  tbe  microscope,  hi  the  ripe 
nnitnpregnated  oTom  I  have  entirely  failed  to  find  any  nndei  or 
ceUoUr  elements  of  any  kind,  and  I  &el  sure  that  if  any  snch 
elements  were  present  tiiey  would  be  readily  distingoisbed  in  m j 
sections. 

It  is  not  necessary  for  mj  purpose  to  enter  into  any  details  in 
regard  to  the  sfemetoxe  of  tiie  diorion  and  tiie  natore  of  tbe 
vitelline  membrane;  there  are,  however,  some  controverted  points 
upon  which  I  wonld  say  a  &w  words. 

It  is  generally  hM  tbat  tibe  epithelinm  of  the  egg  forms  the 
chorion  as  an  exudation  from  its  inner  surface  (B.  KorscheUi,  14 ; 
Weismann,  26).  Whether  tiiis  is  so  or  wbelber  the  cborion  is 
formed  from  the  eeUs  themselvee  (Lencikart,  16),  the  manner  in 
which  the  ova  leave  tbe  oviducts  is  entirely  in  fiivour  of  the 
latter  view.  This  is  e&eted  by  tbe  rupture  of  the  remaming 
rudiment  of  the  egg-string  between  tbe  ripe  egg  and  tbe  imper' 
feet  ovnm  immediately  in  front  of  it.  Thus  the  thin  tunica 
propria  and  the  epithelium  of  the  egg  descend  in  the  ovarian 
follicle  and  enter  the  oviduct  together.  Tbe  remains  of  the  egg- 
string  attacbed  to  the  unripe  ovum  in  tbe  ovarian  follicLe  have 
been  seen  and  described  by  several  observers,  notably  by 
MiOkr,  Landols  (JJSi),  and  Lenekart  (16).  I  hold  therefore  that 
wbether  the  eeOnlar  epitheltuni  is  shed  with  tbe  thin  cutieolar 
egg-sheatb  in  tiie  oridnct^  or  wbe&er  it  remains  as  tbe  chorion 

*  The  polar  globokt  of  B6Nii»  whioh  he  deooribed  as  formed  hy  budding 
■atf  ftskn,  MB  poMililj  only  wMb  ptonmm  of  tlila  Isgrar  ia  a  eontiMting 

82* 
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itself,  it  belongo  entirely  to  the  ovum,  and  cannot  be  xegafded  as 
the  epithelium  of  the  ovarian  follicle,  which  is  quite  difltiaet  and 
remains  in  the  follicle. 

I  am  also  inclined  to  regard  the  vitelline  membrane  aa  tlie 
cuticular  exudation  from  the  inner  surface  of  the  epithelium  of 
the  ovum  aud  the  chorion  as  the  modified  epithelium  itself.  The 
cuticular  sheath  which  leaves  the  oyarian  follicle  with  the  egg 
is,  I  have  little  doubt,  the  epicborionic  membrane  described  by 
Leuckart,  Robin,  and  Kolliker.  The  shedding  of  the  outermost 
covering  of  the  egg,  probably  the  epicborionic  membrane,  and 
possibly  also  of  the  epithelial  chorion,  was  observed  by  Brandt 
in  the  Field-crickets  in  transit  through  the  onduct,  forming 
what  he  designates  corpora  lutea. 

The  micropylo-canal,  which,  in  the  Diptera,  extends  the  whole 
length  of  the  dorsal  surface  of  the  egg,  is  an  infolding  of  the 
chorion  (PI.  XXVIII.  fig.  9).  It  is  extended  over  the  anterior 
egg-pole  (fig.  10),  forming  a  considerable  chamber  in  the  floor 
of  which  the  micropyle  is  situated  (fig.  10,  w). 

The  micropyle  (figs.  12  A  18)  is  a  small,  almost  quadrilateral 
opening  (fig.  12),  2*5  fi  in  diameter ;  it  is  surrounded  by  a 
number  of  radiating  folds  which  project  on  the  outer  surface  of 
the  chorion,  and  by  a  circular  area  composed  of  small  hexagonal 
cells*  These  correspond  in  size  to  the  hexagonal  fields  with 
which  the  rest  of  the  chorion  is  sculptured. 

The  open  micropyle-canal  is  brought  into  relation  first  with 
the  orifices  of  the  gum-glands,  and  later  with  those  of  the 
spermatophorous  capsules  during  the  descent  of  the  egg  through 
the  genital  canal.  Henkiug  (9)  found  spermatic  filaments  in  the 
mioropjle-canal. 

3.  T?ic  Om (fuels  and  their  Appendages. 

The  general  form  and  arrangement  of  these  parts  is  well 
known,  so  tiiat  the  foUowio^  description  will  suffice  to  indicate 
their  arrangement  for  my  present  purpose. 

The  ovarian  ducts  are  two  in  number  (fig.  2),  and  these  foxm 
a  common  oviduct  (od)  by  their  union.  The  commi>n  oviduct 
opens  into  the  pouch-like  anterior  extremity  of  the  vagina  on  its 
dorsal  aspect. 
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Steiu  describes  it  as  opening  on  the  ventral  surface  in  Beetles. 
I  formerly  fell  into  the  same  error ;  and  it  is  exceedingly  difficult 
in  dissections  to  determine  this  point.  Sections  of  the  entixe 
insect  show  at  once  the  true  relations  of  the  psrts.' 

The  pouch-like  anterior  part  of  the  vagina  is  very  distinct  from 
the  posterior  part ;  that  portion  of  it  in  front  of  the  orifice  of 
the  common  oviduct  (fig.  3,  b)  in  the  yoirng  insect  is  the  Imr§a 
eopulatrix  of  authors.  The  hwrm  in  the  egg-laying  insect  is  no 
longer  distinct,  but  forms  the  anterior  part  of  the  vaginal  pouch. 

I  shall  call  the  vaginal  pouch  the  uterus,  a  term  applied  to  it 
by  Falm^n  (21)  to  distinguish  it  from  the  posterior  tubular  part 
of  the  vagina.  If  the  term  is  not  morphologically,  it  is  at  leaat 
physiologically  correct,  as  an  egg  is  frequently  retained  in  it 
until  the  embryo  is  ready  to  escape  from  the  shell. 

There  is  at  present  some  uncertainty  as  to  the  exact  manner  in 
which  the  common  oviduct  is  developed ;  although  it  is  quite 
certain  that  the  ovarian  ducts  are  developed  from  the  posterior 
portion  of  the  ovary,  as  Palmen  has  distinctly  shown  (21).  The 
same  observer  also  shows  that  the  vagina,  uterus,  and  their  appen- 
dages are  formed  by  an  invagination  of  the  external  integument^ 
or  rather  of  tlic  hypoderm.  My  own  observations  entirely  con- 
firm Falm^u*8  statements.  Although  I  have  not  been  able  to 
trace  the  development  of  the  common  oviduct  it»  structure  and 
the  manner  in  which  the  common  duct  of  tlio  testicles  is  formed 
in  the  Fly  (Weismann,  c.  Taf.  liv,  fig.  (>8)  indicate  that  it  is 
formed  from  the  prolonged  posterior  parts  of  the  ovaries. 

So  far  I  have  stated  nothing  concerning  the  anatomy  of 
these  parts  which  has  not  been  frequently  observed  and  generally 
admitted.  I  must  now,  however,  enter  into  some  details  which 
are  not,  so  far  as  I  know,  to  be  found  elsewhere. 

The  common  oviduct  in  the  Blowfl^y  terminates  in  two  distinct 
enlargements  (figs.  1  andd).  The  more  anterior  is  due  to  a 
thickening  of  its  muscular  coat  where  a  thick  retractor  muscle 
(m)  is  inserted  into  it.  This  wit  ml  raws  the  parts  with  the  ovi- 
positor. The  second  or  terminal  enlargement  (o«)  it*,  however,  a 
pouch  or  bulb  lined  by  a  greatly  plicated  intima,  and  capable  of 
distention,  so  that  it  encloses  the  entire  egg  during  ita  passage 
through  the  oviduct.  One  egg  is  frequently  found  in  this  section 
of  the  oviduct  whilst  another  occupies  the  uterine  cavity. 
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The  greftt  interait  of  tliiB  pouch  it  that  the  gam^^anda  (^Q  or 
ooUeterul  gbo^,  w  thej  ire  lometmiet  oalled,  opoi  1^  two 
slender  ducte  (d)  into  it,  and  not,  as  is  nanaUy  beilieTed,  into  the 
ntenisitaell 

Although  I  have  frequeatiy  Batiafted  mjielf  of  thia,  hoth  hy 
aeetion  and  hj  eaiefnl  diaseetaon,  thia  point  is  of  snoh  importenee, 
liiat  I  shall  enter  into  an  evandnation  of  the  views  e£  previons 
writers  with  regard  to  the  termination  of  theee  duets. 

It  is  qnite  possihle  that  serenl  distinct  glanda  have  been  oon- 
fonnded  nnder  the  term  gnm-glanda ;  indeed  it  is  generally  need 
for  any  aooeasoiy  gland  oonneetod  with  the  aeznal  canal.  These 
glanda  are  generally  described  aa  opening  into  the  vagina  or 
ntema.  Stein  gives  a  great  nnmber  of  fignies  representing 
tiie  oviducts,  ntems,  and  appendages  in  the  Ooleoptera ;  in  many 
it  is  diffienlt  to  identiijr  the  gum-glandB.  In  Bfdrophiha  «. 
Taf  .  iv.  fig.  iii)  be  represents  the  gnm-glands  as  opening  into  the 
npper  part  of  the  ovarian  dnct.  They  are  branehing  tubules 
whdch  evidently  form  part  of  the  ovary  itself;  and,  judging  by 
hia  excellent  figiire»  are  identical  with  the  so-called  gom-g^nds  in 
tiie  Blowfly* 

Except  in  the  Hydrophylidv,  Stein  considers  the  gum-glands 
aa  a  portion  of  what  he  terma  the  "  apparatus  of  fertilization  " 
{Befruekti$n^Oryane),  and  represents  them  as  if  they  opened  into 
the  tpemmtopborous  capsules  or  their  dnct ;  altiiough  in  many 
cases  it  is  almost  evident  from  his  figures  that  they  open  into  the 
oviduct.  In  some  of  his  figures  the  spermatophorooa  capsulea 
are  represented  opening  into  the  oviduct  (Taf.  t.  fig.  vi),  whilat 
in  others  th^  are  correctly  represented  opening  into  the  uterus, 
whilst  the  gum-glanda  open  into  the  oviduct  (Taf.  ii.  figs,  i,  ii, 
and  iii). 

Tracing  the  gum-gland  in  the  Blowfly  from  its  ovarian  ex- 
tremify,  it  lies  fiieb  under  and  dose  to  the  ovarian  duct ;  it  then 
leaves  this  duct  and  comes  into  relation  with  the  spermatophorous 
capsule^  around  which  it  forms  a  loop.  The  duct  of  the  gumr 
gland  commences  at  the  termination  of  this  loop,  and  is  easily 
overlooked,  as  it  is  in  close  contact  vrith  the  duct  of  the  apermato- 
pborouB  capsule,  round  which  it  turns  and  runs  forward  in 
close  contact  with  the  dorsal  wall  of  the  uterus  and  oviduct  to 
terminate  in  the  bulb  of  the  oviduct.  It  is  not  difficult  to  under- 
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Btmd  how  this  duct  has  beeo  overlooked,  or  how  it  has  been 
supposed  that  the  glands  open  into  or  with  the  seminifofoiu 
capsules.  The  gum-glands  hare  also  probably  been  oonfonnded 
with  true  vaginal  glands,  which  appear  to  exist  in  some  insects* 

I  shall  again  refer  to  the  gum-glands  in  a  special  sectioQ  of 
the  present  paper  in  relation  io  their  structure  and  functions. 

The  nterus  (figs.  1, 2, 8,  is  a  thick-walled  sac  lined  by  a 
sfoong  Cttticular  membrane,  Tery  different  to  the  thin  eatiocdar 
membrane  lining  the  oviduct.  It  has  a  diverticulum  or  pouch 
{p)  on  its  dorsal  wall  immediately  behind  the  orifice  of  the 
common  oviduct.  This  pouch  (saceulu*,  figs.  1,  2,  and  8,  p) 
is  lined  by  a  very  thick  laminated  cuticle  with  a  projecting 
median  ridge  which  appears  to  divide  it  into  two  lateral  pockets. 
Bach  of  these  pockets  opens  behind  into  the  uteros,  and  is 
usually  filled  with  a  clear  colloid  mass,  which  stains  very  deeply 
with  alkaline  carmitie.  It  has  all  the  appeannoe  of  being  the 
same  material  as  that  which  cements  the  ^gs  together  when 
they  have  been  deposited.  The  same  contraction  of  the  uterus 
which  expels  the  egg  would  certainly  expel  some  of  this  material 
from  the  nterine  pouoh* 

Although  I  have  nsed  the  term  gum-glands  to  designate 
these  organs,  it  will  be  seen  that  there  is  nothing  in  their 
strncture  to  justify  its  use.  And  although  th^  are  usually 
regarded  as  secretin  g-glands  which  form  a  glue  or  cement  for 
the  attachment  of  the  eg^s,  a  function  first  apparently  ascribed 
to  them  by  Bnrmeister  (7)  and  afterwards  by  Loew  (18),  Stem, 
who  has  examined  these  structures  with  more  care  perliaps  than 
any  other  writer,  entirely  discards  the  yiew.  He  regards  the 
Bo-called  gum -glands  as  accessory  organs  of  fertilization  except 
in  the  Hydrophilidas,  where  they  open  into  the  calyx  of  the 
ovary  ;  and,  curiously  enough,  disregarding  the  extreme  impro- 
bability that  gum-glands  would  open  in  such  a  situation,  makes 
an  exception  in  these  insects,  and  regards  the  glands  as  gum- 
glands.  Stein  fiirther  identifies  these  glands  in  the  Diptera 
with  his  glandular  portion  of  the  organs  of  fertllisafeion.*' 
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"With  regard  to  ttic  histology  of  these  fjjlands,  very  little,  if 
anything,  can  be  said  to  have  been  recorded  of  a  satisfactory 
character.  Stein  gives  several  very  remarkable  fif^res  (/.  e, 
pi.  ix.  figs,  i,  V,  and  xii)  of  their  histological  structure,  with  the 
following  description  : — 

"  Tlio  fine  structure  of  the  glands  is  nearly  the  same  in  all 
Beetles;  they  belong  to  that  class  of  glands  which  yield  a 
fluid  secretion,  nnd  which  arc  tnbulnr.  follicular,  or  cxliibit 
hladder-like  cavities.  In  the  gland-foijicles  the  proper  elements 
of  the  gland  form  a  manifold  layer  of  nucleaterl  cells  which  pre- 
pare the  secretion.  Between  these  cells  very  fine  wavry  canals 
spread  into  the  follicles,  formed  as  outgrowths  of  the  epithelial 
coat  (of  the  central  cavity and  terminate  either  in  biiud  ends  or 
within  the  cells*. 

"  In  general  the  contour  of  the  gland-follicles  is  the  same  as 

that  of  the  epithelial  coat  of  the  central  cavity  The 

secret  in  fjf-cclls  lie  between  the  epithelial  and  jieritoneal  coats  [the 
italics  are  mine]  without  order,  near  and  over  eacl>  other,  and 
not  united  together.  In  form  they  are  ronud,  oval,  or  egg- 
shaped  ;  in  the  latter  case  the  blunt  end  is  turned  outwards,  and 
the  outlines  of  the  cells,  when  one  examines  the  entire  follicle 
under  a  certain  pressure,  ai-r  not  generally  distinctly  seen,  '^o 
many  lie  over  each  other,  and  liie  cells,  owing  to  their  granular 
contents,  arc  so  opaque  "  (pp.  102,  108). 

Leuckart  (IGa),  in  his  memoir  on  the  Papipara^,  gives  a 
figure  of  the  corresponding  gland  of  Melophogtts  ovinus,  which, 
although  on  a  much  smaller  scale,  represents  a  similar  appear- 
ance, and  gives  a  description  which  correspondB  nearly  with 
Stein's. 

These  figures  and  descriptions  arc  very  diflicult  to  understand, 
except  on  the  supposition  that  both  Stein  and  Leuckart  examined 
glands  \vith  a  quantity  of  adherent  fat-cells.  The  fat-cells  of  the 
ovary  form  a  large  mass  on  its  posterior  aspect,  and  closely  sur- 
round and  adhere  to  the  gum-glands.  These  fat-cells,  when  half 
empty,  as  they  always  are  in  the  egg-laying  female,  exhibit 

*  "Zwiscben  dieeen  Zollen  yerbreiten  sicb  am  Follikel  sebr  fdne  geiehlili* 
goltci  Kaniile  welcho  von  Austulpungea  der  Epithelealhaut  gobildct  werdttD,  uod 
die  oaoh  aiUBoa  entweder  blind  endigan,  oder  mi  einar  Zelle  cndiffAO." 
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appearances,  iu  optical  flectioD,  which  could  he  interpreted  without 
difBooltj,  as  Stein  andlieackart  have  interpreted  thetn ;  possibly 
the  fine  tuhea  are  the  fine  trachett  of  the  &t-gland8,  whilst  the 
cells  figured  by  Stein  are  undonhtedly  those  of  the  lat-hody,  of 
which  I  giTe  a  figure  (Fl.  ZXYIIL  fig.  15)  for  comparison. 
Sir  John  Lubhock  (19),  describing  the  corresponding  glands 
in  Ooeout  Fenica:,  gives  a  totally  different  deacription.  He 
says : — 

"They  are  six  in  number,  four  large  and  two  small,  the  latter 
being  apparently  attached  by  a  short  stalk  to  the  peduncle  of  the 
large  one  which  is  furthest  from  the  tuIta.  They  Jie  three  on 
each  side,  and  their  ducts  open  into  the  egg-canal  dose  together 
and  about  halfway  between  the  vulfa  and  the  dirision  of  the 
egg  canal  into  two  oviducts.  The  internal  structure  is  very 
distinct  and  interesting.  It  consists  of  many  ceUa  lying  loose  in 
the  internal  cavity,  and  resembling  veiy  much  in  form,  size,  and 
appearance  the  vitelligenous  cells  of  the  egg-follide.'* 

I  bare  been  unable  to  find  any  other  published  details  on  the 
structure  of  these  glands,  which  I  shall  now  give  from  my  own 
observations. 

The  gum-glands  in  the  Blowfly  are  simple  tubes,  tortuous 
rather  than  conToluted,  2  m.  in  length,  with  an  average  dia- 
meter of  *175  m.  They  have  a  glistening  white  appearance, 
and  are  beaded  over  the  surface  from  the  projection  of  the  cells 
lining  them.  In  sections  these  glands  are  seen  to  consist  of  an 
outer  musculo-cellular  coat,  like  the  so-called  peritoneal  coat  of 
the  oviduct.  This  is  lined  by  a  single  layer  of  large  epithelial 
cells.  The  lumen  is  filled  by  a  granular  fluid  or  semifluid  sub- 
stance. This  is  coagulated  by  alcohol,  the  granules  suspended 
in  it  are  blackened  by  osmic  add,  and  the  intergranular  material 
is  scarcdy  stained  by  alkaline  solutions  of  carmine.  In  this' 
respect  it  differs  entirely  from  the  substance  contained  iu  the 
uterine  pockets  and  from  that  with  which  the  eggs  are  cemented 
together. 

The  epithelial  cells  whidi  surround  the  lumen  of  the  gland 
are  irregular  in  form  and  measure,  on  an  average,  80  in 
diameter,  and  from  80  to  40  /t  in  thickness.  Many  of  these 
cells  contain  very  remarkable  spherical  corpuscles,  usually 
one  in  each  cell  (figs.  15  to  20).  Besides  these,  some  of  the 
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cells  exhibit  an  oblong  nueldas  siuroonded  by  a  clear  Area 
(H.  XJLVUl.  fig.  16). 

In  femalea  in  wbieh  the  orarj  ia  itiU  vitbout  cipe  era  (fig.  17) 
tiiere  are  no  oorjraeeleB  in  ^  oeUe,  but  nuelei  in  an  active  eteto 
of  division.  Each  nndeolne  or  eaeb  group  of  nueleolit  two  or  even 
four  (figs.  17  and  18,  i),  is  surrounded  by  a  dear  area.  In  some 
tbere  is  a  smsll  speek  of  deeply  stained  cbromatin  close  to  the 
nucleolus  (fig.  19). 

The  epithelisl  cells  (fig.  20,  e)  consist  of  distinctly  reticular  proto- 
plasm and  stain  readily.  The  largest  of  the  contsined  corpuscles 
measures  25fito  80 /i  in  diameter.  A  fully  formed  corpuscle 
esdiibits  a  dear  outer  sone  (fig.  20,  4  /j  in  breadth,  with  a 
distinct  radial  striation.  This  clear  outer  zone  closely  surrounds 
a  finely  granular  contents  (c)  which  stains  feebly,  and  lyine  ia  it, 
usually  near  one  side  of  the  corpuscle,  a  clear  resicular  s[)C)t  {b) 
5  /I  in  diameter,  with  a  brigbt  highly  refrmgcut  sphenile  2*5  /k  in 
its  centre  (a). 

These  corpuscles  have,  in  point  of  fact,  the  closest  posnUe 
resemblance  to  the  germ-ova  of  other  animals. 

Tk»  relation  of  these  corpuscles  to  the  nuclei  of  the  contsining 
cells  must  at  present  remain  a  matter  of  conjecture.  It  appears 
to  me  probable  that  one  of  the  nudei  of  Hie  cells  in  the  young 
gland,  when  there  are  two  or  more,  develops  the  corpuscle  whilst 
the  others  remain  qoiescent.  The  nuclei  both  of  the  young  and 
mature  cells  stain  deeply,  whilst  the  vesicle  and  highly  reiractive 
body  in  the  corpusde  remain  unstained. 

Li  several  instances  I  have  seen  an  appearance  which  leads  me 
to  believe  that  the  corpusdes  when  mature  are  disdiarged  from 
the  cells  in  which  they  are  developed  into  the  lumen  of  the  gland 
(fig.  20).  Either  empty  spaces  in  the  cdls  or  a  distinct  fissure 
surrounding  the  corpusde  which  lies  close  to  the  lumen  of  the 
gland  are  not  uncommon.  In  some  preparations  the  corpuscles, 
or  some  of  them,  have  evidently  fallen  out  in  mounting  the  spe- 
cimen. 

On  other  occasions  I  have  seen  what  appears  to  be  a  rupture 
of  the  clear  external  zone,  and  a  protrusion  of  the  contents  of 
the  corpuscle  into  the  lumen  of  the  gland.  There  is  certainly  a 
close  similarity  between  the  contents  of  these  corpuBcles  and  the 
material  which  fills  the  lumen  of  the  gland. 
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I  hftve,  liow€¥er,  been  unable  to  find  either  the  corpuscles 
tbeniBclves  or  the  vesicular  body  thej  contain  imbedded  in  this 
material;  but  bright  refractive  nudew  particles  like  the  central 
highly  vafinngeat  body  of  the  ooipiuclea  undoubtedly  ozigt 
in  it. 

I  ftm  led  by  my  obtjcrvations  to  the  following  unexpected 
conclusions : — 

The  ovarian  e^gs  in  the  Blowfly,  mid  prububly  in  other  mst'cta, 
arc  jclks,  imd  contain  no  germ. 

The  HO'Called  gum-glaiuls  are  in  ruuiity  germ-giaada  in  which 
the  germ-ova  are  developed. 

These  germ-ova  \mm  into  the  yelks  during  their  passage  through 
the  oviducts  either  (a)  as  naked  germinal  vesicles,  or  (6)  as  female 
pronuclei. 

I  sliall  now  examine  these  hypotheses  in  relation  to  the  work 
of  previous  invebligatorei,  aud  discuss  their  probability. 

1.  I  have  already  shown  that  much  difficulty  exists  in  attempt- 
ing to  rtconcile  the  observations  of  previous  WTiters  on  the  deve- 
lopnit  nt  oi'  ti  e  ova  in  irisects.  So  recently  as  1881  Prof.  Balfour 
(1)  regarded  the  whole  question  as  unsettled,  and  contented 
hiniHc  lf  with  stating  tlint  the  relation  of  tl»e  ovum  to  the  germogen 
aud  the  relation  of  the  yelk-cells  to  the  ovum  are  points  wliich 
have  been  especially  o<)ntroverted.  I  make  this  observation  to 
show  that  the  great  number  of  researclits  which  have  been  re- 
corded by  no  means  settle  the  ^uestioui  which  therefore  still 
remains  an  open  one. 

2.  The  existence  of  true  germ-ova,  if  such  they  are,  in  what 
has  always  been  regarded  as  an  accessory  gland,  although  unex- 
pected, is  not  inconsistent  with  the  probabio  genetic  relations  of 
the  Insecta. 

Kecent  enibryological  observations  show  that  the  Insecta 
exhibit  resemblances,  sufficiently  startling,  to  the  Nemertid  worms, 
aud  to  the  Trematodea  generally,  rather  than  to  the  Nematoid 
worms.  TLib  is  seen  by  a  comparison  of  the  early  developmental 
btagesof  Linens  (Bairoiti  i^2j;.md  Oha-tognaiha  (KmM\\c\'ski)  with 
those  of  JZu££;a((ivowalevski,  Biitschli),  my  own  unpublished  obser- 
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yatioDS  being  in  complete  aecozd  with  tboie  of  the  aboTe^named 
authors. 

8.  With  regard  to  the  ttructore  of  the  to-called  gum-glaDds  of 
JftMOB  and  probably  of  other  insects,  I  would  submit  that  a  com- 
parison of  the  description  of  the  gum-glands,  as  I  haye  given  it, 
with  the  oTsry  of  some  Arachnids,  Crustacea,  and  Worms  is  not 
without  interest. 

That  such  ova  are  deyeloped  within  cells  and  present  appear- 
ances exactly  timilar  to  those  I  haye  described,  is  pretty  evident 
from  the  figures  of  the  young  oyary  of  Spiders  given  by  Stuhl- 
mann  (25),  plate  iz.  figs.  190  and  197,  and  plate  x.  figs.  214, 
215,  and  216;  whilst  similar  appearances  are  represented  by 
Van  Beneden  (8,  4,  and  5)  in  the  germogen  of  the  solid-bodied 
Worms  and  some  Crustaceans.  It  is  true  these  authors  put  a 
different  interpretation  on  the  relation  of  the  ova  to  the  epi- 
thelium of  the  germogen ;  but  the  fact  remains  that  their  figures 
are  such  as  to  show  the  dose  resemblance  of  the  germogen  in 
these  animals  and  the  so-called  gum-glands  of  the  fly. 

4.  With  regard  to  the  morphology  of  the  guni-glimd,  so  long 
as  we  remain  iguorantof  tlie  ])reei8e  manner  in  which  this  struc- 
ture and  the  common  oviduct  are  developed,  its  morphology  will 
remain  more  or  less  doubtful.  I  have  already  given  my  reasons 
for  the  belief  that  the  common  oyiduct  is  part  of  the  primitive 
oyary;  and  this  opinion  is  generally  held.  The  condiiion  of  the 
parts  in  the  drophilidn  is  an  undoubted  indication,  1  think, 
that  the  gum-glands  are  merely  modified  oyarian  tubules,  and 
have  a  similar  origin  from  the  primitiye  ovary ;  the  connexion 
which  persists  between  these  glands  and  the  calyx  of  the  oyary  in 
the  fly  is  not,  I  think,  unimportaut  in  this  relation.  In  the 
Hydrophilido  the  gland  is  comparable  with  the  germ-gland  of 
the  Crustacea.  Compare  the  figures  given  by  Van  Beneden  (6) 
and  by  Stein  (24). 

It  is  true  that  Palm^n  (21)  states  that  the  appendicular  glands 
(the  gum-glands  and  the  spermatophorous  c-ap^ules)  haye  the 
same  origin  from  the  ectodermal  invagination  as  the  vagina  and 
uterus ;  but  his  observations  are  geueral,  and  he  belieyed  the 
guui-gliinds  to  open  into  the  uterus. 

5.  Suppo:iiiig  my  corpusde  to  be  a  germ-oyum,  its  discharge 
from  the  cell  in  which  it  ia  deyeloped  nuy^be  considered  an  un- 
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paralleled  phenomenon.  I  em  bj  no  means  sare  that  it  is  eo. 
The  changes  in  the  gemarium  of  the  Trematodes  described  hy 
Van  Beneden  (5)  appear  to  me  to  indicate  a  simikr  condition. 
The  nature  of  the  germ-ova  in  these  has  been  diacnssed  with 
great  heat,  some  holding  that  the  germ  is  a  naked  nuclens,  and 
others  that  it  retains  a  thin,  soaroelj  demonstrablOi  layer  of 
protoplasm  around  it. 

6.  TJntQ  the  actual  passage  of  such  a  germ  into  the  yelk  has 
been  repeatedly  obseired,  I  admit  that  a  serious  hiatus  eiists  in  my 
hypotheais.  I  am  fiv  from  sure  that  the  phenomenon  has  not 
been  already  observed ;  at  any  rate  a  psssage  ia  Leydig's  mono- 
graph (17)  on  the  ovaries  and  seminsl  pouches  of  insects  is 
worthy  of  note  in  this  relation.  Speaking  of  the  chorion  of 
Mutea  domeiUea,  he  says,  this  has  at  the  upper  pole  of  the  egg 
a  prominent  micropyle  which  appears  blocked  by  a  highly  refirac- 
tive  corpuscle.  The  corpusde  is  not  present  in  all  the  eggs,  and 
may  be  perhaps  an  exuding  yelk-drop  I  would  ask,  may  it 
not  equally  have  been  an  entering  germ-jelk  P 
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DESGBIFIION  OF  PLAXB  XXYin. 

Figl.  It  2,  and  3.  The  uterai  and  appondages  in  lAie  edult  egg>lajing 
insoct.    The  diiBBNUt  parts  aie  indioatad  hy  the  nme  leMen  in  all  the 

figures. 

6.  Buna  copulAtrix. 

d»  Duet  of  the  gum-gland. 
ffL  Guni'gland. 

Mb  Betraelormiiioleof oriduoti 

0.  Ova37. 
od.  Oviduct. 

(a.  Terminal  eidargemeot  of  the  OTiduoU 

J).  Utorino  pouch. 

9,  Spermatophorou*  oapmile. 

Hi.  Uterus. 

V.  Tagina. 

«.  Attadiment  of  the  gum-gland  to  the  ovary. 

Fig.  1.  Dmal  viow  of  the  atflvue.    x  20. 

2.  She  t»me,  with  the  orariee.   The  parts  rendered  flemitranaparent 

with  glycerine,  and  seen  by  tmiisinitttxl  light.    X  10. 

3.  A  mfHlkm  section  of  the  uterus  in  the  vertioal  antero-poeterior 

plane. 

4^  I9ie  antf  of  a  thme-day-oild  pupa,  c,  capsule ;  d,  cells  of  the 

oaliz;  ««» egg-afariaga.   X 200. 
&  Two  of  the  egg-follicles  from  a  ten^ay-old  papa.  «^  eah'eine  doei ; 

0$,  o-snsac  ;  si,  stalk  of  egg-follicle  of  the  oTary;  P«y,  pseudo- 
yelk-grnniilc!^  of  the  pupa;  x,  cell-mass  to  wliieh  the  atalka  of 
the  ovisac  are  attaohi'd.  x  3<K). 
G.  Au  ovisac  from  »  ^ouug  xi/.  fc,  terminal  chamber;  ec,  egg- 
ohamber;  it,  Ml  of  Ofarian  folliole;  d,  calioine  duct;  tr, 
tvaehea.  X200. 

7.  Another  oTmc  {Vom  a  young  flyi  a  little  more  adranoed*      edge  of 

epithelium  of  egg ;  c(f,  eo",  young  qgg^ohanlben.  The  ottier  letteie 
aainflgk5aud6.   X  90a 
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Fig.  8.  The  egg-foUJole  hem  tlu  oraiy  of  »  nwtun  egg-tftTing  vmdL 

X  200. 

9.  Transverse  section  of  an  ^g.    nw,  iTiif'rnpTlr-  canal ;  ch,  chorion ; 
t?,  vitelline  membrane ;  c/,  clear  yelk  ;  >/,  granular  jelk.    x  30. 

10.  A  lon^tadinal  section  of  an  egg.   mc',  chamber  at  anterior  pole  of 

^egg;  «»,  mierof^le. 

1 1.  A  section  of  the  jelk.  a,  oleur  mftigin ;  ht  gnmnlar  jdk.   x  400. 

12.  The  niicropyle.    X  400. 

ir?  A  Boction  llirough  the  inicropylo.    x  400. 

14.  iLie  i&iU^  uf  a  larval  blowfly,  showing  the  union  of  the  proloDgatioDS 

from  which  the  duct  h  developed :  after  Weismann. 

15.  The  gum-glaad  and  aome  of  the  a^I^obu^  fat-body.  /,  lumen  of  tbe 

gum-gland;  «,  fiplllieliiim  of  gum-gland ;  bb,  oapsulo  of  fit-oeUs; 
Oi  e,  d,  atdlato  and  flaak-ahft|Md  oeUa  ondoaed  within  the  oqiaula. 
X  200. 

10.  TrauBverse  section  of  the  crnra-glanrl  of  the  mature  imiect. 

17.  Transverse  section  of  the  guiu-gland  of  the  immature  insect. 

18,  19,  20.  Epithelial  cells  from  the  gum-gland,  with  the  contained 

ooip«iBol6i  and  nndd  in  diliteent  atagea  of  derdopniant. 


On  the  Deep-water  Tvam  oi  the  Clyde  Sea-area.  Bj  William 
E.  HoTiiB,  M.A.  (Ozon.),  F.B.S.E.,  Keeper  of  tbe  Man- 
cbeBter  Museum.  (Communicated  bj  JoHir  Mubbat,  LL.!)., 
Pb.D.,  V.P.R.SJI.,  F.I1.S.) 

[B«id  4th  Aivil,  1880.] 

(With  Map  :  Fi^  XXIX.) 

SiKOB  the  estabHthment  of  tbe  ScottiBh  Marine  Station  in  tbe 
year  1884,  Dr.  John  Murray  lias  conducted  an  eztenBire  Beriea  of 
drodgiugs  in  the  greater  number  of  the  lochiiof  the  west  coast  of 
Scotland.  During  the^e  oporationB  he  was  struch,  as  Forbes  bad 
been  before  him,  with  tbe  restricted  distribution  of  certain  forms, 
as  well  as  with  the  fact  that  some  species  occurred  nowhere  off 
the  British  shores  except  in  these  depressions. 
In  tbe  summer  of  last  year,  Dr.  Murray  suggested  that  I 
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sbould  contiiiue  these  mveatigationfl,  aad  endearour  to  render 
them  as  complete  as  poaaihle  during  the  months  o£  July  and 
August,  offering  at  the  same  time  to  give  me  tlie  use  of  the 
steam-yacht '  Medusa*  for  dredging  and  trawling,  and  to  allow 
me  the  use  of  the  materials  which  he  had  already  accumulated. 

Cireumstsnoes  fortunately  allowed  of  my  accepting  this  offer, 
and  during  the  two  months  just  mentioned  I  made  Millport,  on 
the  Island  of  Cnmhrae,  my  headquartem,  and  thence  made  ex- 
cursions to  all  the  different  pairts  of  what  is  now  known  as  the 
*' Clyde  sea^aiea,'* 

The  physical  configuratiou  of  this  region  has  heen  tcij  ably 
dcBcribed  by  J>r,  Hugh  B.  Mill  *,  whose  communication  is  illus- 
trated by  an  admirable  orographical  and  bathymetrical  chart. 
He  regards  the  Clyde  seft-area  "  "  as  bounded  on  the  south  by 
a  line  drawn  from  the  Mull  of  Cantyre  to  Corsewell  Point  in 
Wigtownshire,  almost  coinciding  with  the  contour  of  50  fathoms 
and  within  it  he  defines  soTcn  deep'-water  basins,  whidi  have  a 
depth  exceeding  20  &thoms,  and  are  separated  from  each  other 
by  ridges,  considerably  shallower  than  the  extreme  depths  of  the 
basins  themselves. 

1.  The  Arran  Basin  extends  on  either  side  of  the  north  of 
Arran,  and  up  into  lower  Loch  Fyne,  being  in  shape  like  the 
letter  X.  In  the  sequel  I  have  regarded  it  as  subdivided  into 
four  portions,  which  may  be  termed  respectivi'ly  the  "  Brodick,** 
**Cumbrae/'  "  Kilbrennan,"  and  "  Inchmarnoch  *'  basius. 

The  last  of  these  is  the  deepest,  and,  indet'il,  attains  the 
greatest  depth  found  any wliere  in  the  Firth,  namely  107  fathoms 
off  Skate  Island.  The  Kilbrennan  and  Inchmamocli  Basing  are 
not  60  distinctly  marked  off  from  each  other  as  are  the  remaining 
ones,  the  channel  which  unites  them  just  reaching  the  60-fathom 
line,  the  extreme  depth  of  the  former  being  85  fathoms.  The 
Brodick  basin,  which  is  off  the  bay  of  the  same  name,  has  a 
depth  of  d2  £ithomB,  whilst  the  Cumbrae  basin  descends  only  to 
62  fathoms. 

2.  Upper  Loch  Fyne  is  25  miles  in  length,  and  has  a  depth  of 
about  80  fathoms  off  Strachur. 

3.  XooA  Striven  runs  up  into  the  mainland  due  north  of 
Botbesay,  and  attains  a  depth  of  a  little  over  40  fathoms. 

*  Soottiflh  Oeogr.  Mag.  iii.  pp.  1-7  (1887). 
LlllK.  JOVBir.— 2O0L0GT,yOt..XX.  88 
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4.  The  Dunoon  Basin  occupies  the  channel  of  the  river  from 
the  extremity  of  Great  Cumbrae  northwards,  and  extends  up 
into  the  lower  sti  K.  h  of  Loch  Long.  Its  greatest  depression  off 
Dunoon  is  oG  tatlioiiis, 

5.  Loch  Goil  is  only  about  1  square  miles  in  area,  and  its  ex- 
treme depth  is  47  tat  horns. 

6.  Upper  Loch  Long  is  of  about  the  same  exLeut,  but  has  A 
depth  of  only  35  fathoms. 

7.  The  Gareloch  liaa  an  area  of  about  5  square  miles,  and  is 
24  tathoms  in  depth. 

The  object  which  I  set  before  myself  was  to  ascertain  as  fullj 
m  possible  the  fauna  of  each  of  these  depressions,  limiting  them 
by  the  contour-line  of  20  fathoms,  and  then  with  all  ilie  mate- 
rials available  to  draw  up  comparative  lists,  and  to  endeavour  to 
discover  their  relations  to  each  other. 

Unfortunatoly  I  have  been  unable  to  make  much  use  of  the 
pnblislu  d  works  of  my  predecessors,  owing  to  the  form  in  which 
their  results  are  stated.  "Fairly  cuiamuu  in  dcptlis  of  5-25 
fathomf^;'  witli  a  fow  hjcalities  appended,  is  the  type  of  a  phrase 
whicli  ori  urs  continually,  but  is,  fur  the  purposes  of  the  present 
inquiry,  quite  ustle?»8.  The  cases  in  wliich  I  have  drawn  infor- 
mation from  sources  other  than  the  records  of  the  Scottish 
Marino  Station  arcr  all  indieated. 

The  specimens  eollcetcd  by  T>r.  Murray  had  been  sent  from 
time  to  time  to  the  British  Iluseum,  and  he  had  received  from 
the  authorities  of  that  institution  lists  of  tbeie  COllsigitmeuts, 
alouj;  w  ith  a  number  of  named  duplicates,  wbicli  wmm  of  great 
help  in  the  identification  of  my  own  subs^'quent  aequisttiuDS.  I 
have  to  acknowledge,  with  my  siucerest  thanks,  the  assistance  I 
have  received,  not  only  from  the  staff  of  the  British  Masenm,  but 
from  several  other  friends.   Kr.  David  Boberteon  and  the  Bev. 
C  unon  Korman,  whose  eztensiTe  knowledge  of  the  British  marine 
fauna  is  well  known,  were  at  Millport  during  the  greater  part 
of  my  stay  tbere^  and  I  had  thus  the  advantage  of  being  able  to 
consull;  them  constantly.   Messrs.  Isaac  C.  Thompson  and  W*  S. 
M*Mil]an,  of  Liverpool,  have  been  good  enough  to  draw  up  lists 
of  the  Copepoda  for  me,  and  Prof.  Herdman  has  given  me  the 
benefit  of  his  acquaintance  with  the  Tuuicata.  To  Dr.  Jobn 
Murray,  as  above  stated,  I  owe  the  suggestion  of  the  present  in- 
vestigation, as  well  as  the  means  of  carrying  it  oat. 
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Before  proceeding  to  enumeittte  the  species  obtained,  it  seems 
advisable  to  saj  a  few  words  regarding  the  mode  of  procedure 
adopted  in  collecting,  for  this  probably  explains  oertaiQ  general 
features  in  the  results  obtained.  In  the  great  majoritj  oi  in- 
stances the  instrument  employed  was  a  sbrimp-traw],  which  was 
found  on  the  whole  more  convenient  for  working  iu  these  loca- 
lities than  the  dredge,  owing  to  its  bringing  up  a  less  amount  of 
mud  and  a  greater  variety  of  forms.  Certain  groups,  sucb  as 
the  HoUuscA,  are  not  obtained  in  such  large  numbers  as  by  the 
dredge,  and  hence  the  list  of  these  animals  obtained  is  small  as 
compared  with  that  known  to  inhabit  the  district. 

A  tow-net  was  generally  attached  a  short  distance  above  the 
trawl,  so  as  to  capture  any  Crustaceans  which  might  be  swimming 
just  aboTo  the  bottom.  These  were  almost  invariably  found  to 
be  of  a  different  species  from  those  taken  in  the  nets  which  were 
dragged  at  the  surface. 

Statkmext  of  Brsitlts. 

For  conrenience  I  have  dra>vi\  up  the  results  in  the  form  <»!  a 
Table,  w  ith  a  column  corresponding  to  each  baain.  The  iigurea 
show  the  raugc  in  fathoms  in  that  particular  rt'f^ion,  whilst  there 
IB  appended  iu  another  colunui  a  t^ketch  of  the  (.iiatributiou  of 
each  form  outside  the  15ritjsh  area.  Those  I'arts  -u  liich  have  been 
taken  from  the  publitihed  writinpa  of  otheiti  are  indicated  by 
italics.  A  note  of  interrogation  indicates  tliat  1  have  obtained 
the  species  in  that  localitv,  but  the  record  of  the  exact  depth 
liaB  been  lost,  d  means  that  dead  shells,  not  living  speciineus, 
were  obtained. 
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Pmcm. 

1.  Pristaorus  mebmoctomat 

2.  AcaDtliia«  vulgarisj  Biw  .... 


3.  Raja  clavata,  L. 

4.  fullonioak  L, 


r>.  maculata,  Montaij, 

6.  Lophiut  piaoatoriiuv  L, 


7.  Cottus  bubalui,  Euphr,, 


8.  lol^eborgii,  CoUat, 

&.  —  ioorpiua,  L,  


lii.  Lipuritt  liparis  (/>.) 


Gubius  Jcflroyaii,  Gthr, 
 mmutiui,  Gm,  


Callionjmus  lyra^  L  

 imioiilataia,  Baf*   

Oeatrooottw  gundlua  (L,) 

Sliclucus  lampetrafonuis 
Gfldtu  aiglefinua,  L,  


  luBCua,  L  

 Ennarkii,  Nilm» 

 Tnoi  l;uigu3,  Xb 

 minutui»,  L  

nioitliiu,  L.. 


10.  Trigla  gumardiw,  X.  


11.  Triglops  Murrayi,  Gthr. 

12.  Agonuft  eaUphzsofeui,  Zr. 


Erodick  Inob- 
brennan  '  nuvnoch 


70 

15^90 
80-90 


14. 
15. 

lU. 

17. 

18. 

19. 
20. 

21. 
'22. 
"Si 
24. 
25. 

26.  Hwlnmiiu  merlnooiua  (£.)  ... 


27. 

28. 
29. 
80. 

31. 
82. 

33. 

86.  PleuroiMetes  ctynoglattiaa,  L,  *. 


Holm  molTft  {L.).. 
Onus  cimbrius  (L) 

 luaoulatus  {^Hisio)   

HippogloMfridflB  linuindoidei 

S'ateasoidcs  (jPodr.)  

 nonregicus,  Gthr 

puuotatus  {JU') 
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81^ 
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20 
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26-46 
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65 
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40 
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40 
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46-70 


Oumbme 
Baain. 


100 
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80-100 
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60 
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Loch  I 
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37 
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Loch 
SuriTen. 


Dunoon 
Bann. 


30-40 


15-30 


40 


8(M0 


•13 
20-43 


d(MO 


20 
30-40 

9(M0 


9tM0 

30-40 

3040 

«■•■«* 


40 
JKMO 

30-40 
20-40 


Loch 
Ooil. 


45 


40 


40-42 
2(M0 

"43" 

3u-ib 


Upper 

Loch 

Long. 


40 


40 


40 


40 


40 


Gare- 
loch. 


20 


20 
20 


20 


20 


General  Distribution. 


'*  Sea«  of  Europe,  being  oommofl  in 
the  Mediterranean." 

Temperate  seas  of  Northarn  and 
Southern  heinisjilicr*'*. 

Around  the  seas  ul  Europe,  Medit. 

Western  Europe,  nxt  in  Medit,  Ma- 
deira. 

European  oonbts  to  Medit.;  Madeira. 
Rare  north  of  tiO^  N.,  MediU  to  Cape 

of  Goud  Hope;  Newfoundland  to 

Cape  ilatteras. 
Arctic  regions  in  both  bemitplheres; 

Bait  if,  North  Sea,  Fmnff*.  Spain. 
Norway  and  Firroes  (^uew  to  iiritain). 
Arctic  and  X.  Atlantic  in  botib  bemi- 

^*lilirr<.M  ;  Ikihic,  North  Soa. 
Bahic;  West  Europe  i'rom  Norway 

to  M«dit 
Nfw  t^p^^cics ;  an  arctic  genus. 
Iceland,  Norway,    Bfutic,  German 

OcsMn. 

Polar  "R<^jion3  to  Cape  Cod,  and  to 
Scandinavia,  Denmark,  Holland, 
TnncB,  f  Meditemnean. 

Shetland,  Medit. 

Scandinavia,  SbeHand,  Channel, 
Medit 

Norway,  Denmark,  Qerman  Ooean, 

rerj  rare  in  Medit 
ScandinaTia,    Denmark,  Shetland, 

Medit.  (new  to  Britain). 
Greenland,    loelaud,   Shetland  to 
France. 

Iceland,  Scan (Tm.-i via. 

Northern  and  Arctic  Europe,  New- 

foundland  to  CVipf  Hatteree. 
Scandinavia  to  Medit. 
Scandiuavia,Fieroe8  (new  to  Britain). 
Scandinavia  to  Medit 
Scandinavia  to  Medit. 
North fm  6ea«  of  Europe  and  America. 
Scandinavia  to  Madeira  and  Medit, 

Gr<  ( nl  uul  to  Cai)e  Hatteraa. 
S[)itzbergfn  to  Medit. 
Coatits  of  Northern  Europe. 
Coasts  of  Europe. 
Coasts  of  Northern  £urope. 

North  Atlantic. 

Northern  j^i^as  to  French  coaet. 

Swedeu  and  Norway. 

Northern  Europe  to  France. 

North  Sea  to  France,  American  coast 
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30. 
S7. 

38. 
39. 
40. 
41. 
42. 


43. 
44. 
4r». 

46. 
47. 

48. 

41). 

uO. 
51. 


53. 

6a 

54. 
65. 

5(*.. 
67. 


I*leuroiu  c  t«-s  ttetMBflt, 
 limandft,   


Brodick 


 mioroceplialoib  . 

 plaieii*,  L  

Solm  Turiegsta  (Donoo,)  

Argentina  sphynena,  L  

Con^r  rulgaris,  Cuv,  

42  specie*. 

TCXICATA. 

Cynthia  echinata,  Linn  

Styela  grossularia,  V.  Sen,  

 rustica.  Linn  

Polycarpa  pomaria,  Sav  

Corolla  parallelogram  ma,  0.  F. 

Mm. 

Cionn  intt  •'•linaliii,  Linn  

Aiwiditt  uieatula,  O.  F.  Mull. ... 


50-00 


 pcabi-a,  0.  F.  MiilL.. 

 virginea,  0.  F.  Miill. 

JIot.M'SCA. 

£ledoue  cirroaa,  Lamk. 
SepioU  Bondvleta,  Ltaek 


R<»3^ia  Oweni,  Ball   

Dondronotusarboreaoens  (iVfu^/.) 

Scaphander  Ugnariiis  (/..)   ' 

ritiurotoma   (Bela)  turricula 
\Mont.) 

68.  Ohrjiodoinus  antiquus  (Z«.)  ... 

69.  Funw (SIpho)  gnusilu  (Da  C.)... 

W,  liuccinuui  undatuui,  L  


28-90 


60-90 


61.  Aporrbaas  pet'peUcuii  (JL.). 


62.  Tunitelltt  terebm  (/..)  

(')".  nis.'ioa  altyiisicola,  Forbca 
04.  Velutma  kerigata  (Pgnn,) 


50-90 


r>.'>.  Xatiea  Alderi,  Forhes   

OR,  Montagui,  Forbes  

67.  tovdidm  Phil  

68.  Trodius  (Gibbiil»)ciiierariiia^  L. 


69.  magna,  L  

70.  - — —  (Zizyphirmsi)  zizyphinus,  L. 

71.  (  )  iiiiiiugrunud,  Fkii. . 

72.  Etnarginula  crana,  Som. 
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Kfl.  I  Indk- 

bronnan  raarnoch 
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45-49 
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37-49 
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80 
104 
37-104  <i. 

11)4  tl. 
45-49 


104 
104  tf. 


60 
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60-62 
60-62 


60-62 
60 


«0-4i2 
60-62 
60 


Upper 
Fyno. 


7U 
70 
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50 
TO 


80-65 

•  •»•«  m 

60 
50 

50-70 


60 


30-76 
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Loch 


Danoon 
Basin. 


Loch 
Goil. 


40 

a(Mo 


87 


40 


40 


40 
40 

.-50-44 

dO-40 


•  ••»• 


90-40 


30^ 


42 
30-42 

30-40 
30-42 
80-40 

30-40 


SO-42 
40 


30-40 


Upper 

Loch 

IiOQg. 


Garo- 
loch. 


35 

ao-40 


35-40 


86-40 

35-40 
dO-40 


86 


45 
80-35 


80 


30 


80 

30 
30 


80 


20 
20 


20 

20 
90 


OeiMnl  Distribtttioo. 


Iceland,  Northern  Europe  to  Ttence. 
IcvlnDd,  Northern  Borofie  to  Bay  of 
Biscay. 

leehind  to  Tranee ;  Kamtadiatlai. 

Iceland  to  France ;  rare  in  Medit. 
Biitain  to  France  and  Medit 
Norway  to  Medit. 

Europe,  Medit.,  EUt  Indies^  Japan, 
Tasmania. 

CU.S.A. 

Greenland,  i?pilzbfrLron,  to  Britain; 
Arctic  to  Belgium  i  UAA.(?) 
Aretio  to  Britain ;  tT.S.A. 
Scjindiiifui.i  \o  Medit. 
jScandinavia  to  BritAin. 

Arctic  to  Meditw ;  Australia. 
Greenland,  Iceland,  ScaodinaTia  to 

Britain ;  U.S.A.  ? ;  Medit 
Scandinavia  to  Medit. 
SoaadinaTia  to  Medit. 


ScandinaTi'a  to  Modit. 

Greenland  to  ^cuudumvia and  Medit.; 

W.  Africa,  Cannriei. 
Scandinaria  to  Britain* 
Arctic. 

All  European  seas.  l-50fm8. 
Arctic  and  Boreal  Europe  and  U.S.A. 

[3  100  laid. 
Arotie  and  Bonal  to  Ftanro. 

[5-30  fma. 

Boreal  Europe  to  Buy  of  Biscay.  ;iik1 
U.S.A.  f)-Sl>rtns. 

Celtic  and  Boreal  Europe,  Greenlnntl 
and  U.S.A.   Low  water  to  100  tujs. 

AU  European  eoaata,  Medit . 

[S-lOO  fills. 

Boreal  oud  Celtic.  7-100  fms. 

Scandinaria  to  Medit  Deep-water. 
Arotie  and  Boreal .    lele  of  Man. 

i Shallow  water  to  30  fms. 
Medit. 

Cehic  Region.  12-00  fms. 

Medit.  and  Atlantic  20-UO  fms. 
Norway  to  Spuin.    Shallow  water  to 

[20  fms. 

Britain  tqJdedit  3-25  fms. 

Norway  folfedit.  LovwatertoSOfins. 
Norway  to  Medit  l^lVi)  "^9. 

Norway.  flO~2b  fms. 
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73.  Emarginula  reticuliita,  Sow. 

74.  Puncturella  NoAchinft  (i<.) .. 


75.  Teetura/u^va(Unll)  .... 

76.  UhitoD  marginatuB,  Pmn, 


77.  Dontaliuni  entalis,  L.  . 
76.  Anomia  ephippium,  L, 

70.  patelliforaiis,  L* , 

H().  Lima  ellii)tif>;i,  Jrfr.  . 
81.  Pecleu  uijixuuuji  [L.)  . 


82. 
83. 

84. 
85. 
80. 


opcrcularie  (L.) 
pusio  (L.)  


f'optemradiatus.  ^fi'(U. 

slriotus,  Null  

tigriniu,  MHiL....,  


87.  Modiula  modiolus  {L.)  

88.  bHrbata(i;.)  

89.  Modiolariaiiuunaor«ta(i'l»r&M)* 


AkuxBamkm, 


Brodick 
SMin. 


•  a*  »•« 


90 
22-50 


50-90 


22 

r>»)-90 
80-90 


90.  Nuoula  nidda,  Sow,, 

91.   nucleus  (Z.) ... , 

92.  aulcata)  Jiron* , 

93.  tanuia  (Mimt,) , 


94.  Leda  miauta  lAfii^L)   

 ,  f.  breTircMtris,  Jijjfr, 

95.  A-strirrc  rmnprc««n  (^Montt}  

9fi.  elliptica,  Brown   

97.  auloata  (DaC.)  

98.  C;irdimn  iunilcatiim,  jD. 

99.  echiuatum,  L  

100.  faaoiaium,  Mont. . 

101.  niitiiinurn,  Phil.  . 

102.  Cjprina  islandica  (L.). 

103.  iMMardia  eor  (£.)  

101.  Dosinia  exoleta  {£.).„. 


m. 


lincta  (Pull.) 


106.  Veuus  iasciata  {DaC)  

107.  OTata,  Petm.   

108.  Crjplodon  ferruginoisus  (J'er&et) 

109.  flexuonu  {.^fon/.)  

1 10.  eronlinantis  {Jrfr.)  

1 11.  Sulen  pellui  idiiH.  Pmn.   

112.  Maotra  «llipUca,  lirawn   


50-60 

5U-<>() 
80-90 


50-00 
fiO-60tf. 


60-00 


JXM10 
70 


70 


Kil- 
brciiiian 
Baain. 


40-40 


22-04 
05 

22-70 


40-49 


40 


22-70 


22 


70 
22 


65 


40-49 


niarnoch 
Basin. 


104  d. 
104 


104 

.37-104 
37 


80 
45-49 

37-49 


37-101 

37 
45-49 


45-104 


37-104 
80-lOi 

46-l»)4 


37 
104 


104 
S7 

46^9  </. 

37, 4.^9  rf. 

37 
37-49 


45-104 


Cumbrae 
Basin. 


<U_M»2 


60-62 
60-62 


50 


50 


Upper  ! 
Loci  I 


60-62 


50 


50  i 
10-76 


75 


3(V75 
70 

30  so 


70-75 


86 
50 


*  Thia  form  u.  of  oouviOi  only  fouad  along  with  the  Amidian  on  which  it  la  paraaitio. 
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Loch 
SlrtTen. 


Dunoon 
BHin. 


42 


40 


;Jt)-40 


30-40 


30-40 


au-40 


30-40 


30-42 
30-40 


40 


Loch 
GoiL 


36 


46 


3^45 


2& 


45 


3o-45 


40 


Upper 

Loch 
Liong. 


30 


90 


Gare- 
loeh. 


20 


20 


0«Mr»l  Diotribotum. 


Norway  to  Spain. 
All  European  seas. 


All  West  Europe,  Medit.    12-90  fnas. 
Oreenlnnd,  North  AtlanUo,  U.S.A., 
and  Japan.  20-100  fmt. 

Norway.  20-60  fms. 

SoandimiTiaf    U.SA.,    Vigo  Bay. 

[Shallow. 
4U-70  fiiiH. 
Low  water  to 
[aOfma. 

Northern  Europe  foMedit.  4r)-r»0fni8. 
AU  European  coast*).  16-20  fins. 
Norway  to  Oibraltar  and  Medit 

[3-40  fins. 

All  European  aeaa.  6-100  fma. 

All  European  was.       Low  water  to 

I  'M)  fms. 

Scandinavia,  Modtt.  20-iOU  fme. 
Boreal,  very  rare  in  Uedir.  12-^50  fins, 
Atlantio  aod  N.  European  aeas. 

{\1-m  fins. 

N.  Atlantic.  Low  water  to  70  fms. 
Luidtauian  Region,  Medit  3-10  f in s . 
All  Pluropean  eeas.  Parasitic  on  As' 
cidia  inentula.  Low  water  to  40  fins. 
Sweden,  Lusilaiua,  Me<lit.  Shallow 
[water  to  34  fmt. 
All  European  seas.  Common. 

17-90  fme. 
SeftndiiiAfift  to  Medit.  (deep). 

[,-UJ-100  fins. 
NorUiem  Europe,  and  U.S.A. 

[  fH-iriO  fm.-^. 
Arctic  and  Scandina>iu.  10  HH)  fms. 

NorwHT.  7-70  fms. 

Greenluiid,  Norway.  10-4o  fms. 

All  European  seas.  8-SO  fine. 

SoandiiiJivin  to  Medit. 

Scandinavia  to     Atlantic.  7-i>0fma. 

Atlantic. 

.\rt'tic  and  Norway.  30-70  fme. 

Morihem  Europe.  6-»0  fms. 

Scandinam  to  Medit.  15-40  fms. 
AU  European  B^n';. 

l^Low  water  to  SI  fms. 
All  European  seas. 

[Low  waler  to  r>0  fmy. 
Norway  to  Medit.  4-<iO  fins. 

Norway  to  Medit.  8-100  fme. 

Arctic  to  Medit.  20- 100  fni?. 

Arctic  to  Medit.  3-bO  fms. 

Arctic,  Atlantic,  and  Hedit. 
Throiigliout  European  aeae.6-l00lklU. 
Arctic  and  N.  Atlantic. 

[Low  water  to  60  ftai. 
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113.  Ifyft  trunmtA,  h. 


114.  Oorbola  gibba,  OZ/ci 
116.  SaziMTa  rugo» 


110.  Tellina  sordida  

117.  Semeto  (Abr»)  alba(»W). 


118.  iiitiaa,  ilfK^. 

119.  tenuis  (Mimt.) 


120.  Ouspidaria  abbreviutn,  Ft/rbes... 

121.  euQMdato  ((Mtw)  

70i|Meie«. 


CitAC  nioi'ODA. 


(Z.). 


PuLY/liA. 

123.  Sorupoceilaria  r«pta  utt  (L.). 


124.  BiiguLi  turbiiiati,  Aldsr  t» 
126.  Gellaria  Iktulosa  (.L.)  


126.  FIuBtra  foliacea  (/^O  .... 

127.  MeurifiNNis  {PoUm) 


128.  Hembranipoim  oatonulMiB 

129.  Flemiogi,  .SmX;   


131.  Mieroporella  ciliata  {PaXl.). 

132.  itnpressa  {Atid.)   


134.  Hippolhoa  oarinftta,  Norman 
i;^5.  Porella  corapressa  {Sotp.)  ... 


138. —•  TeotriooM  (iTaw.)  .... 

V.iU.  CeUepora  aricularia,  Hmcks  .. 


140. 
141. 


P'lTinVowt,  L. 


AuuxBAtnr. 

Brodick 

brennan 
Basin. 

Inch- 
mamoch 
Baaiiu 

Oumbrac 
Basin. 

60 

:A)  fjfl 

22 

60 

45-40 
37-^ 

80 

90 

60 

30 

64 

30-riO 
2MH 

26-49 
«5 
A) 
«6 
60 

50 
f>0 
25 
50 
25 
25 

26-64 

60 

50-C5 

50 
2MJ4 

80-104 
••*••• 

104 

)   

1 

Upper 
Loch  ! 


60  li. 
36 


60 
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Looh 


Dunoon 
Baain. 


Looh 
Qotl 


40 


aCMO 


40 


S0-t2 


90-35 


■40' 


Upper 
Loch 
Lung. 


SO 


ao 


Gare* 
looh. 


20 

ao 


Gtueral  DirtribotMii. 


Argtjc  aad  Atlantic. 

[Shallow  water  to  34  fma. 
All  Europoan  waa.  7  to  80  fmi. 
Boreal  and  Oeltie  nguma,  N.  Spain. 

[Shallow. 

Aretio.  53  fmn. 

Seandinam  to  If  edit. 

[Common  1-40  fins. 
Norway  to  MediC 
Britain  to  Metlit. 

Norway,  Medit.  40~'JHJi)  fnm. 

Norway,  Sweden*  Medit.  12-185  fiiiB. 


All£uraiMannaa,U.8.A.  lO-OOIba. 


SoandiBaTia  to  Madit,  B.o<l  ^(>a<?). 

L'lo  lUI  flpR. 

British  only.  Shallow. 
ScandiiKivirt  to  MtKlit.,  U.S.A..  Ma- 
deira, ludiun  Ocean,  N.  Zealand. 

[40-140  fnifl. 
Norway  to  Madit.,  fi.  Afrit- n,  China 
Pacitic.  To  7U  lius. 

filpitibergan  to  Medit.,  Labrador. 

[lO-flOOfma. 
NorUi  iiiu  to  Madit.,  U.S.A. 

[40^fiiia. 

Giaanland  to  Medit. 

["l^de-niarkfl  to  deep  water." 
Greenland  and  Norway  to  Medit, 

U.S.A.,  Indian  Oi^?an,  N.  Z  :il md. 

[Ijow  water  to  100  iiua. 
0<wmopolitan.  0-145  fma. 

Norwav  t^)  Modit.  30-40  fniB. 

Greeulaad  to  Medit.,  U.S.A.,  S.  Africa. 
Antmni,  Birtorbuy  Buy.  [30-170froa. 
Arctic  to  N.  France.  40  170  fnis. 
Norway  to  Medit.,  FalUand  la.,  N. 

Zealand.  40-80  ftna. 

GntMiland  and  Xurway  to  Medit,, 

U.aA.  Low  water  to  170  {ma. 
Aiwtie,  Norway  to  Medit,  N.  Zealand. 

[10-120  fins. 

Spitsbergen,    tioandiaaTia,  Medit., 
UMA. 

Cosmttpolitan.  5-50  fms. 

Norway  to  N.  FraiMje,  Madeira. 

[8-170  fms. 
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142,  Cruia  deotiinilirtA  {Lamk.) . 


143.  ebumea  (L.),  var.  soqleata 

 •  ,  var.  prod  not  a  

144.  Stomatopora   gmnulata  (Af. 

Edw.). 

14&  IdmoiiM  MTpeiw  (£.)  


146.  Diastopora  obi  lia,  Johmt  

147.  Liobenopon  hispida  {Ftem.)  ... 


tUHsnnd  riii!i,  JVwA 

148.  •  vprniearia  ( O.  F}ihr.)  

14U.  ilucruut'llii  vtjnt  rii;4jaa  

150.  Vesicularia  niplnosi  (LA   

151.  Cylindjpcei"iimitliiui«tiiin,iii«<"X>. 

29  species. 


ir»2. 
15a. 

154. 

155. 
loli. 

157. 
158. 
150. 
160. 
161. 
162. 

IIH. 
165. 

166. 

167. 
168. 

169. 
170. 
171. 

172. 
173. 
174. 

175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 


Crustacea. 
durjuchus,  L<:a*  h  .... 


Hjas  araneiMp  L. 

coarctatus,  Lecu  h   

{jtenorhjuobiu  luii^irostris,  Af.- 
Eiw. 

 rostratiis,  L  „., 


Eurjnome  aspera,  Fenn  

PortnnuB  depurator,  L.   

— —  hol>atiis,  Fdfrr  

 iiiariuoreus,  Leach   

 pilsiUuBy  ZmcA  

Ebalia  t  uhoro^Ji,  Penn  

Li tb  odes  tuaia  (L.)  

Eupagunie  bernhiupdna  (L.)  .. 

 Prideauxii  (Lrai^?!)  

 pubeeoena  i^Kroycr)  

—  excaratua,  Mien  

Anapngiinis  la^vis  {  Thjmp.v.>n) 
Q-iUathea  dispersa,  6p.  Bate  .. 

nexa,  Emhl^on   

 ssquiiiuifcra,  Ij'ach   ». 

Munida  rugusa  {^Fahr.)   

Oaloearie  Maoandraw,  BtU  

Nephropii  norv('j:i('uH  i  L.)   

Crangoa  Allmaui,  KitMhm  .. 

 echinulattti,  M,  San  

 flpinosus,  Leaek   


Nika  cMlulia,  Hisao   

Hippolyte  Ghumardi,  M.-Eiw.  . 

•  pusiola,  Kroyer   

 eecurifrong,  Norman  .... 

 Bpiuus,  ikiiob  


Brodiok 


60-00 


50-90 
50-60 

80-90 
50-90 

80-9<J 
25-90 


B3 
W)*9b 


1 

1 

Upper 
Ixwh 
Fjrue. 

KU- 

breanan 
Basin. 

Inch- 

mamoch 
Baaiu. 

Oomlvae 
BmIii. 

64 

50 

25 
65 

1 

******  1 

66 

60-64 

• 

25-64 

65 
50 
.50 

1 
1 

50 
65 

2.'» 

49-65 
40-49 

37-104 

50 

45-49 
37 

no 

50 

50 
75-80 

  1 

40-64 
? 

104 
4&-19 

50 
50-60 

1 

? 

20-49.50 
50 
20^J5 

? 

««■■■• 

101 

37-49 
37-104 

4jM9 
37-104 

w 

50-60 
60-60 
60 

60 

•*■••» 

70 
86-70 

••••*. 

49 
70 

40 
JiO-70 

80 

80-104 

37-^0,  m5 

1U4 

45-49 

45-lOt 

■«•«*• 

50 
40-62 

.*.... 

50-75 

......  J 

...... 

50-76  1 

60^)0 
65 

37-SO 

60  70 

35-80 
  1 
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Lock 

glL*-.*-   


40 


40 

«••••• 
40 
40 


40 

■46" 


Dunoon 
Bann. 


30-40 

30-40 
30-42 


30^2 


30-42 
30-40 


ltO-40 

«*  »••« 

ao^ 

40 

30-42 

•••••• 

42 
d(M2 
30-42 


Loch 
Qoil. 


30 


40-45 
30-40 


80-40 


46 

a(M6 


30-^« 
20-35 
90^ 


Upi)er 

Ix>ch 

liong. 


Gare- 
loeh. 


30 


30 


30 
30 


ao 


20-35 


20 

26" 

20 

20 


20 
90 


20 
20 


General  Distribution 


Arctic  to  Medit.,  U.S.A.,  Madeira, 
S.  Africa.  [10-100  fma. 

All  BritiBh  shores.  4-86  fini. 

^OTu  Zemblu,  tioandina^ia. 
Novway  to  N.  Fhmoa. 

[Low  water  to  170  f  ms. 
Norway  to  Metlit 

12  fina.  to  *•  deop  «  uter." 
Arotie  and  Nomay  to  Medit.,  U.S.A. 

[2-20  fme. 

Qtaenlaiid  and  Norway  to  8.W. 

France.  ,  To  170  fins. 

Shetland.  60-lUO  fuu. 

Arctic,  Norway,  U.&A.  10-150  fkna. 
Arctic,  ScanduutTia,  to  Ibdit,  New 

Zealand. 

Belgtum  to  lledit  8"?  fau. 


Norway,  Medit.,  Atlantic 
Norway,  Medit.,  Atlantic. 
Norway,  Labrador,  U.S.A. 
Norway,  Labrador,  Arctic,  U.S.A. 
Madito  Attantie. 

Norway. 

Norway,  ^lodit.  25-96  fma. 

Norway,  Modit. 

Norway.  Medit. 

N.  Atlantic  to  Mt^it. 

Norway,  Medit.,  Cwiuiea. 

Norway,  Mediu 

Norway,  U.S.A.  Shallow. 

Norway,  Mrdif  .  T'  S.A. 

Norway,  Metlit.,  L  upo  Verde. 

Norway,  Labrador,  Arctic,  TT.8.A, 

Medit.,  Atlantic,  SenogamUa. 

Norway,  Medit. 

Is  or  way. 

Norway,  Medit. 

Norway,  Medit 

Norway,  Medit. 

Norwny,  IVfedit.,  XJJSbA. 

Norway,  Medit. 

Norway. 

Norway. 

Norway,  Medit. 

Norway,  Medit. 

Norway.  Labrador,  ArefciOb  UJSLA. 
Norway,  U.SA, 
Norway,  UJS.A. 

Norway,  Labrador,  Antic,  U  8  JL 
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184. 

la'). 

18(5. 

IH7. 

IKS. 

18!). 

UK). 

101. 

192. 

193. 

194. 

19.'V. 

liM> 

l;>7 

I  us 

UK). 

200. 

201. 

202. 

2o;{. 

204. 
205. 

2or>. 

207. 

2oa 

209. 
210. 

211. 
,212. 
213. 
214. 
215. 
210. 
217. 
218. 
210. 
220. 
221. 
222. 
22:1 
224. 
226. 

22* ). 
227. 

229. 
2.*10. 

L';;i. 
232. 

233. 
234. 


Abhait  Babiv. 


Caridion  Gordoni  (Sp.  Bate)  ... 
Pandalus  annulioomiM,  Lench ... 

 breyirostris,  Itafhke   

Pasiplim  iifido  (Risso)  

Njctipliane*  norvp^en  ( .M.Sars) 
Boreoplnui?ia  ineriuis(A/-o^<T)? 

 Baacbi  [M.  Sars)   

Mjsidopsifl  didelphys  (Korman) 

Mysis  neglecta,  G.  O.  Sars  

Cirolanu  liirtipcs,  M.-Fjiw  

Conilera  cyliiiuraoea  {Monf.)  ... 
Mtmna  whiteana,  S/j.  B.  ^  W.  . 

Jiuira  iiiJirulosa,  Lrach   

A  turuB  lon^iconus  {Sovjh.')  ... 
idotea  pnrallela,  B.  <f-  W,... 
Hipjwmedou  Ilolbulli  {Krot/rr) 
Trvpliosa  loDgi|>c«  {Sp.  Jhifr)... 
Oiilliduma  crcnatuin  (»^.  Bate) 
Bathyporeia  pilcMa  (Limlsfr.) ... 

Lysianax  tiitnida  (AV.  l   

Ltuuxithoe  sptnicarpa  {Ahifd.)... 
Stenuthue  tiioooculotdes  (Mmt.) 
Ilarpiniu  plnnioHa  (Kr<'■>/r>^^  ... 
WestwoodiUa  wcula,  (S;*.  Bate 
Monoeulodw  Stimpsofitt  8p. 

nnfr. 

 longiinanii»,  Sp.  B.  ^W. . 

EpiineiHIs  cornigera  (J.  C.  Faftr.) 
Clieirocral  us  Suiult  viilli  ( Jiath.) 

 aasiiuilis  {Lilljch  )  

Qanunarna  loeusta  (/^.)   

Mfpra  Loveni  {Lthz.)  ........... 

 lofigirnuii  {Leach)  

Amathllte  homan  {Fair.)   

Aropoliffca  macrocephala,  JJ^. 

 tenuioornifl,  LiUj.   

Haploopt  tobionU,  LiHj.  

 fieto'^ii,  Ihfck   

Podooerop^is  Sopbia,  Bocck  .. 

 undata,  Sp.  ftaf§  

Ct>ni])U9  nbtliuis.  Templet  

Evadne  Nordraanni,  Imv  

Calanut  flnmarchictis,  Girtmer . 


Eurhwtft  norregica,  Boeck  .... 
P.seuducalanns  elongntus.  Bocck 

Toinora  longiconiis,  Midi  | 

Ontropappji  bamahiB.  X-j//;.  ... 

longiremiB,  Lillj  

Oithtmsmrinifrous,  Borck   j 

E(  tinosoma  aUanticam  {Br.  # 
Bvh.). 

ScjilpcUum  vulgnre.  Ijoaeh.... 

Balanua  bntnori  {Aac,).».  

83  species. 


20 


20 
SO 

«•«••• 

80 


SO 


MS 


fiO-70 


70 

"70" 
70 
80-70 


Brodick 
Basin. 

brennan 
Bann. 

manioch 
Batfin. 

50-60 

45-90 

20-70 

45-100 

37 

50  90 

49 

t04 

50-90 

80-100 

49 


SO 


65 


20-40 


20^) 
20  40 
20-40 

40 
90^ 


40 


60 


40--f;o 
106 

SO 


40-60 
9B 


80 
•»••»• 
106 

»••••« 

80-100 
104 


90 


80 

100 


80 
24^ 


2i-M 
IM  84 
24  84 
20-a> 
24-84 
24 


Cum  brae 
Basin.  1 


Up)  er 
Fjroe. 


46-70  I  (K>-70 


60 


S9 
50 
35-40 


20 
50 

06 
30 


40 1 


GO 

"iff" 
SSSO 


3& 
€0 


60 


60 

50 
50 


60-7f 


MS 


60-70 
30-75 

64-75 
35-75  I 

a** 

35-70  ' 
3iV-70  ' 
90-85  ' 
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Loch 
StrlTen. 

Dunoon 
liatdn. 

Loch 
QoiL 

Upper 
Loch 
Long. 

Gare- 
locb. 

Gvneral  Ilwribauon. 

42 

Nonr^ff  VJSJL 

'US' 

a(MO 

30-45 

SO 

20 

Norwaj. 

20 

Norwaj,  Arctic,  Medit. 

40 

Norway,  Medit. 

40 

30-40 

Xorwav,  U.S.A. 

30 

Norway,  U.8JL 

"40" 

40^ 

30 

Norway. 

Norway. 

Norway. 

Medit. 

Firth  of  Clyde  to  S.  of  Britain. 

Firth  of  Clyde  to  B.  of  Britain. 

id 

Norwty. 

Ucdit. 

NorwAj,  VmUL 

Norway. 

1 

Norway. 

Norway. 

Norway  to  Meoit.* 

Norway. 

Norwav. 

Moray  Firth,  Plymouth. 

Plymouth. 

:*() 

S.  Norway  to  S.W.  France. 

30 

Norway,  Arctic,  Medit. 

Norway  to  Franoeb 

Norway  to  France. 

Norway,  Labrador,  Arctic,  Medit. 

1 

Greenland.  SDitsbeiTOi  to  Demnark. 

Norway. 

Norway,  Arctic. 

NorwaT.  Lafendor* 

1 

Norwnv. 

Norway,  Arctic 

Nonvajt  Aratifl^  U.8.A. 

39 

Norway. 

NortUumbcrland. 

Medit.,  Atlantic 

North  Sen,  Medit. 

20-42 

35 

40 

20 

Arctic,  Norway,  N.  Aliiiutic,  Southern 

Seaa,  MediL 

■«« •  •  ■ 

Scanrliniivia. 

20-42 

35 

40 

20 

Seiiuluiiivia. 

'20-42 

40 

20 

Norwav. 

20-42 

40 

North  Spa.  Mwlit. 

35 

20-42 

36 

40 

20 

Norway,  North  tSoa,  Medit. 

;}.") 

20-42 

00 

20 

Norway. 

40 

•»••• 

European  seas,  Medit. 

Lselaad,  Norwajt  FKroM,  n.fiuA. 

*  Cuus  (Prodr.  Auin.  Ifedit  p.  409)  statet  that  ihw  is  oooflnMl  to  the  Hediterratieaa. 
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23.').  Pontobdella  niuricata,  L.  .. 

23<>.  Aphrodite  aculmta,  L  

237.  Hvaliiuin  ia  tubicola  (0. 

MtiU.) 

2S8.  EumeniB  JeflWiTm,  ill*/:  

23^^.  Poc  tiimriu  belgica  (Pa//.)  ., 
24U.  iSabella  paronia  (^o.)   

241.  Filigituia  impleia  {Berk^ 

242.  Scrpulii  vorinieolans  (L.)  ., 
Leptoplana  tremedians   


9 


EcniHODaRMATA. 

244.  Oucumaria  HyndmaiUU 

{Thoiiips.) 

245.  Paolu*  phantap  1.  ^''rtiwwuf.)... 

246.  Thyonefugus       F.  M'vJL).... 

247.  Holotburia  iut«stuudi«,  Ak,  if 

ftatk. 

24''.  l>liiuus  03culentu9,  L  

249.  miliuriB,  P.  L.  S.  Miiil 


250.  ^issopeia  lyrifera  {Forbw) 


251.  Spatangns  piirpiireus.O.FJtfittf, 
252. 


2'i.'5. 
254. 
2D&. 


Eohinocardtuu  fl»fe«oeii«|  0,  F. 

Mult. 

Porania  pulvillufi  (O.  F.  Mull. 
Stichaster  ros^us  (0.  F.  Miiil.) 
Pro— inter  pappoaua  (JAnck) 


Kil- 


Inch- 


Upper 
Looh 


Baain. 


250.  Solatitcr  endeca  (Crm.) 


257.  Cribrolla  oculata  (Lifirl) 

2.58.  A.st«ria8  rubena,  L  

25U.  vinlaoea,  O.  F.  Mull. 

2(M>.  Ophioglypha  afflnis  {^Uk,) 


201.  •lbid«<fbfiM). 


262. 

203. 

264. 

265, 
2<«). 
207. 

268. 


Ophiopliolis  }u;uleata(  O.F.Mull.) 

Am]>liiuriv  Chiajei,  Forhes   

filiformi8(a  F.  Mull. 


Opbiocoma  nigra  (0.  F.  Mull.). 
Ophiothrix  pentapbylltim 

(iVH».) 

Antedou  rosacea  (^Linck)  

25«peei««. 


Baain. 


80-90 
80-90 

90 
80-80 


60^ 


:)<»-iK) 

50-60 


Baain. 


40 


22-70 


76-80 


75-80 
50 


r22^ 


22-45 
22 
22 


22-40 

22 
76^0 


I"  -11  -iO, 
\  7  '>  S0 
75-SO 


d7-104 


104 
37 
••■*.. 
87 

w 


40 

*«•*•« 

37-101 


37 


80 

4U-.S0 


lOi 


80 

37-104 
25,  37-104 
100 


37 


60 
60 


20-4jO 
35-60 


65-75 


85-75 


50 
50 


3u-a> 


36 


50-76 

60 

.50 
36-50 
36 

50-75 
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Lodi 
Striven. 


40 


40 


30-40 


•  *•■« 


Dunoon 


40 

"iii' 

40 


40 
40 


40 
40 


40 
SS 


d(MO 


nn-42 
ao-40 


ao-io 

40 

S9 


30-40 
«M0 


Loeli 
QoiL 


35-40 
35-40 

35-40 


35 


30 
46 


Upper 

Ix>ch 

Long. 


30 


35 
45 


35 


35 


30 


Gave- 
looh. 


20 


20 


dO 


80 
90 


30 
30 


20 


20 


Cbueral  PUtribution. 


North  Sea.  Medit. 
Scaudiuavia  to  Medit.,  U.S.A. 
SemdiiiaTU  to  Modit.,  Madeira. 

£00-80 
Britiah  aeaa, 
Scandinavia  to  Britain. 
Scandinaria,  Brifuiii.       '20-100  fnis. 
Scandinavia  to  Medit      2(^-300  fm8. 
Scandinavia  to  France.     15-80  fms. 


Scandinaria  to  Medit. 

Arctic,  Feamlinavia,  U.SLA. 
Si^ndiuayia  Lu  MediU 
Aicti<^  BmndiniwML 

Norway  to  English  ClmnneL 
Norway  to  English  Channel. 
Greenland  and  Norway  to  Medit,,  W. 

Indiee,  Florida,  Cape  of  Qood 

Hope.  0-2435  fma 

Norway  to  MediL,  Asonw,  Bermuda, 

W.  Indies.  0-45  fms. 

Norway  to  Franee,  Oape  of  Good 

Hope,  OuoliBA  to  lloridn. 

[0-150  fuiB. 

Soandinavia.  15-106  fms. 

Scandinaria.  2-50  ftuB. 

Arctic  and  J^'orway  to  France,  U.S.A. 

[0-040  fms. 

Aretio  and  2iorwaj  to  Franco,  r  s  a 

rO-loO  fms. 

Arctic  to  Britatm  VAJL  0>1S60  fina. 
Only  Criti.vh.  0-53  fms. 

Norway  to  Britain.  65  fms. 

Soandiiiavi*  to  Modit,  U.S.A. 

[To  1  ^>2  fma. 
Scandinaria  and  Faerucs  to  AzoreSj 
Medit.  5-458  fnw. 

Arctic    North    Atlantu^  H«dit« 
Madeira. 

Boaadinma.  Tb560fma. 


Seandinam  to  Kcdit.    To  665fina. 

To556ftns. 

7-F7  fms. 
83  fms. 


tolffldit 
Arctic  and  BoandinaTia. 

Franc*. 


Habridca  to  Madain  and  Hodit. 

UOO  fms. 
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CcELEXTEEATA, 

269.  Hydractinia  ec\untit&( Flan.) 

270.  Perigonuniu  repen*  ( Wriyht) 

271.  Dicoryue  wnfi'H.i  {.Vih-r)  ... 

272.  Ttibuikria.  iudiviaa,  L  


273.  O&mpaTinlaria  angulata,  ifftnrA:^, 

274,  Tolubxlis  (L.)   


275.  Lttfow  dunOM  (iHm.) 


276.  fruticosa  {Sars)   

277.  Cftlve.'Iln  fasfigi.ita  f.fWrr) 
27d.  Uaiocium  i^eauii,  Johnst.  . 
279.  — —  lialeeiiiiiiii  (L.)  


280. 


muricatum  {Eli.  ^'  Sol.).. 


281.  Sertularella  fu.siforiiii«»  JBSneka 

282.  Gayi  (Dimjc.) 

283.  rugo6a(L.)  ., 


284.  DiiHiJiHifi  attonuata,  Hincks  , 

285.  lallax  {JoAnst.)   

 tamariBca  (L.)  

287.  pinn?tor  (Ef/.  Sol.)  

288.  Sertuiaria  abietina,  L  


291. 
292. 
203. 

294. 
295. 


HydraUmania  Mcate  .. 

Antenniilaria  rainnsa,  Laink 
Ajjlaophenia  tubulifera,  Umcks, 
Plumuluia  OatfaariiuK  «7biliM<. . 

jiiiiriiifa  [L.) 


•••••» 


297. 


Bolocera  tuedue  {Johmt.) 
TiigiiljiriaiiiinbilU(0.i^.JDi;<.) 
Pennatnla  pboephorM,  Zh  .. 
29speoi(M. 

PoMfllA. 

298.  Suberitos  flout  {Jekmt.)   

200.          suberea  (3f     )  ?   

300.  Tratfosia  iafuudibuliformis 

(JoAfuf.)   

301.  Chalina,  i»p  

302.  M/3Lilla  incnistans  {Johnst.) 
90ft.  lophon  Pattorioni  {Swk.)  .. 
a04.  QmntU  ciliata,  Flem  

7  Apecies. 


Brodick 
Bosm. 


Kil- 
breun&n 
fiann. 


54 
50 

50-64 
50-60 

49-64 

64 
49 
80 


49 

64 

30-64 
64 
64 
64 
25 

25 

04 
30-04 
30-50 

49 


22^ 


50 
20-45 

50-70 


50-65 
64-65 


Inch- 
marnoch 
Baaia. 


37-104 


m 
ioi* 
m 


87-104 


45^ 
8(M04 

«»««•« 

80-100 


0  umbrae 
BasiiL. 


50 


T'pper 
Loci) 
Fjne. 


50 


70 


60-75 
70 
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Lorh  Dunoon 
btnvcn.  Basin. 


Loch 
Goil. 


40 
40 


40 


35 
40 


Upper 

Loch 

Loqg. 


Gare- 
locb. 


80-10 


46 


80 


Q«neK«l  Btrtiibutiaii. 


France,  U.S.A.,  Medit.? 
Id  edit. 

Shctlmid ,  North-inilxTland. 
Ureeniand  and  ^'orway  lo  Bay  of 

Biscay,  Medit. 
"S.  Ireland  to  Channel  Is. 
Icolaud,  Norway,  U.S.A.,  Medit. 

[20- 100  fan. 

Norway,  UAM,  Medit.  Tide-marks 

[to  145  fms. 

Iceland,  Norway.  1&-I00iisa. 
Shetliind  to  Cornwall. 

Medit. 

Greenland  and  Konrav  to  Medit., 
U.S.A.  SO^fma. 
Iceland,  U.8.A.  80^ fins. 

Medit. 

Normandy.  60  fms. 

Greenland,  Norway,  and  Labrador. 

[90  Ana. 

Fort  Adelaide,  Medit 
Norway,  U.S.A.  80foui 
Bay  of  Biscay,  TT-RA.,  MM. 
Nortl.  Sea,  Medit.  40-140  fms. 

Greenland  and  Norway  to  Medit, 

80  fms. 

Greenland  and  Noway  to  Medit., 
U.aA.  4-^0  fms. 

Belifium,  VMM,  S.  AftioA.     85  ftne. 
8.  Africa. 
AJgoa  Bay. 
AU  British  coasts. 
North  Sea,  Medit 
Scandinavia)  U.S.A. 
Norway,  fioottond. 
European 


15-^  fms. 
40-60 fbu. 


HebfidM,  Ifwtluimlwrland,  Mayo. 
Biititb 


BheUand  to  Chaaiul  Jm. 

British  seas. 

8hetland,Fatagonia,Tri8tan  da  Cuoha. 
Britieh  coastflL 
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Discussion  of  the  Besults. 

The  above  Table  may  be  aummarized  in  the  more  condensed 
one  given  below,  in  which  the  number  of  epeoiee  of  each  group 
of  aoimalB  from  each  basin  is  shown. 


« 

I- 

• 

• 

bo 

a 

o 

c 

.9 

•s  g 
J 

Eilbrennau 
Basin. 

Inchmarnocl 
Basin. 

6^ 

Total. 

Upper  Loch 

Loch  Strive 

• 

a 

n 

a 

o 
o 

8 
H 

O 

1 

1 

10 

29 

12 

7 

86 

G 

6 

20 

3 

6 

7 

1 

•  «  * 

6 

••. 

6 

5 

2 

3 

1 

MoUoMM  ....  ... 

24 

28 

46 

16 

61  ! 

20 

13 

21 

18 

8 

7 

Bnohf  opoda  

««■ 

•  «  • 

1 

««• 

1  ! 

1 

»•  « 

81 

1 

■  4  • 

81  1 

24 

S» 

46 

34 

76 

20 

16 

31 

14 

16 

15 

6 

S 

6 

««« 

9 

4 

1 

4 

6 

1 

1 

Eahinodamidft... 

3 

12 

12 

6 

18 

8 

5 

13 

6 

6 

3 

26 

5 

1 

27 

3 

1 

2 

2 

1 

7 

4 

8 

2 

... 

3 

1 

68 

163 

139 

64 

272 

68 

42 

93 

M 

39 

33 

In  dealing  with  these  figures  groat  caution  mnst  be  obeerved* 

and  it  must  always  be  borne  in  miud  that  no  locality  can  ever 
be  said  to  be  really  exhausted.  The  number  of  dredgingB  npon 
which  the  pres(rat  inquiry  is  based  will  only  suffice  as  a  basia 
for  very  general  contdusions.  ThiB  has  been  abundantly  evident 
during  the  progress  of  the  work,  for  tables  like  t))e  above  have 
been  drawn  up  several  times,  and  it  has  been  noticed  that  each 
successive  addition  of  new  data  has  increased  tbelikenem  of  the 
faunas  of  the  different  basins  to  each  other. 

Certain  sources  of  error  must  also  be  avoided ;  for  instance,  it 
was  apparent,  from  an  examination  of  the  various  lists,  that  the 
Polyzoa  and  Hydrozoa  had  only  been  exhaoatively  examined  in 


Digiiiztxi  by  Google 


4m 


the  case  of  tlie  Eilbrennan  Basin.  These  groups  must  there- 
foie  be  left  out  of  acoottnt  in  oomparing  the  different  basins 
with  each  other.  Turthermoie^  the  Worms  and  Sponges  hare 
been  ▼017'  incompletely  studied.  Many  specimens  I  was  onlj 
able  to  refer  to  their  generic  position,  and  hence  it  seems  adfi- 
sable  to  omit  these  groups  also  from  consideration  for  the 
present. 

Deducting  the  figures  corresponding  to  them,  we  have  the 
following  modified  list  of  the  total  numbers  of  species  from  each 


basin: — 

Brodick  Baein   62 

Kilbrennan  Basin  %   96 

Inchmamoch  Basin    123 

Ciunbrae  Basin    03 

Total  from  Arran  Barin   197 

Upper  Loch  Fyne   60 

Loch  Striven   40 

Bunoon  Baein   87 

LochGoil    4A 

Upper  Loch  Long   86 

G-areloch   82 


Tin's  revised  scries  of  totals  proves  beyond  all  doubt  that  tlio 
richest  fauna  is  in  those  l^asins  which  are  in  closeRt  proximity  to 
the  sea,  and  that  it  fliiniiiitilies  as  we  proceed  into  tlie  more  land- 
locked portiouB  of  Liie  district.  An  exception,  which  is,  however, 
more  apparent  than  real,  will  be  noticed  in  the  fact  that  a  larger 
number  of  species  has  been  fi)und  in  the  Inchmarnoch  Basin 
than  in  either  the  Brodick  or  Kilbrennan  Basins.  This  is,  I 
believe,  to  be  explained  partly  by  the  fact  that  the  Inchmarnoch 
Basin  is  much  larger  than  either  of  the  others,  and  descends  to 
a  greater  depth,  and  partly  by  the  circutiiatance  that  more 
dredgings  have  been  carried  out  in  it.  If  vre  take  the  Arran 
Basin  as  a  whole  the  truth  of  the  abovo  proposition  is  obvious.  It 
is,  of  course,  just  what  might  have  been  anticipated  beforehand  in 
view  of  the  marine  origin  of  the  whole  fauna,  but  it  is  satisfactory 
to  have  the  matter  established  by  actual  investigation. 

It  \\  ill  be  of  some  interest  to  consider  the  relationships  of  iliis 
fauna  as  a  t\  hole,  and  particularly  to  ascertain  which  of  the 
neighbouring  faunua  ii  most  closely  resembles. 
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For  this  purpose  use  must  be  made  of  the  distributional  notes 
appended  to  each  species  in  the  list.  According^  to  this  infor- 
mation the  species  fall  into  three  categories.  The  first  coutaina 
those  which  range  from  Scandinavia  to  the  Mediterranean,  or 
even  more  widely  still ;  these  may  be  termed,  for  the  present 
purpose,  "  Wide-spread  "  species.  The  second  consists  of  thoso 
forms  which  are  common  to  the  Arctic  and  Scandinavian  waters, 
and  hence  may  be  termed  '*  .Northern;"  wliilst  the  third  is  made 
lip  of  specie!^  ^vhich  may  be  called  "  SoutheiHt'*  as  they  extend 
to  the  Mediterranean  or  the  African  coast. 

The  following  Table  shows  the  numbers  of  species  of  the 
various  classes  of  animals  which  belong  to  each  of  these  cate> 
gories ; — 


Widespread 
8peci«t. 

Northern 
Speeiofl. 

Southern 
Bp«oiM. 

23 
4 

46 

20 
32 

3 
10 

9 

17 
6 

22 

5 
41 

3 
13 

4 

2 

3 
1 

2 
9 

- 

Mollusca       and  1 
Brachiopoda  ...  J 

147 

110 

22 

Prom  these  figures  it  appean  that  the  major  part  of  the  fauna 
is  compoBed  of  speciea  which  are  dispersed  more  or  leas  widely 
over  the  north  temperate  regions  of  the  globe,  whilst  the  smaller 
half  is  Terj  unequaUj  divided  hetween  the  northern  and  southern 
species,  the  former  being  five  times  as  numerous  as  the  latter. 
In  only  one  division  of  animals  (theGaBlenterata)do  the  southern 
forms  predominate  orer  the  northern,  and  this  subkuigdom  has 
been  hitherto  rerj  inadequately  investigated  in  the  Clyde  area. 

The  depth  of  20  fathoms  as  limiting  what  might  be  considered 
the  deep-water  fauna  in  the  Clyde  sesrarea  was  selected  not 
from  any  preconceived  idea  as  to  its  significance,  but  because  it 
was  convenient  for  practical  purposes,  and  because  it  was  appli- 
cable to  all  the  lochs,  the  exti^me  depth  of  the  Garelocb,  which 
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18  the  shalloweflt,  being  about  28  fatboma.  la  the  caae  of  some 
of  tbe  otber  basma,  howerer,  it  is  so  far  from  marking  out  tbeir 
limits  that  it  does  not  touch  the  tops  of  the  ridges  which  sepa- 
rate them.  To  Br.  Mnrraj  I  owe  the  saggestioQ  that  it  might 
be  worth  while  to  compare  the  faunas  of  the  deepest  parts  of 
the  basins,  taking  some  other  contoui^line  as  the  upper  limit. 
I  hare  therefore  gone  over  the  Table  given  above  and  selected 
from  it  those  species  which  are  found  in  proximity  to  the  bottom 
of  each  basin.  Tbe  depressions  themselves  vary  so  much  in 
depth  that  I  have  thought  it  advisable  to  record  both  the  forms 
which  are  found  below  the  60-fathom  ^line  and  (in  a  separate 
column)  those  which  are  found  within,  saj,  5  to  20  &thoms 
of  the  bottom  of  each  basin.  Furthermore  I  have  excluded 
those  free-swimming  forms  whose  distribution  in  regard  to  depth 
cannot  be  regarded  as  absolutely  fixed.  On  this  ground  I  have 
omitted  the  Fishes,  Cephalopoda^  Amphipoda,  and  part  of  the 
Macmrous  Crustacea  (vis.  the  genera  Mippolyte^  Pandeitut^  and 
their  allies) ;  the  Poljsoa^  Hydroida,  and  Sponges  have  also  been 
neglected  because  they  have  been  insufficiently  studied. 

In  the  subjoined  Table  the  followmg  eymbols  have  been 
used:^ 

*assocoaxring  at  the  depth  mentioned  in  the  head  of  the 
column. 

f  Boccnrriog  in  the  locally,  but  at  a  depth  less  than  those 
under  consideration  in  the  table. 
Wai  Widely-spread  species^ 
TS  B  Northern  species. 
8  «  Southern  species. 


Digitize^!  by  Google 


Mii)  lUU  W.  £.  HOYL£  OK  THE  i}££f-WAT£B 


1  ^ 

■  ^ 

P 

• 

•    •  « 

♦ 

%   ^    ^    ^     ■     «     «^  a 

s  • 

ll 

•    ••^•♦^  • 

• 
• 

• 

■     *««•**■■  fl*wfltB*'** 

1 

U 

I- 

•     ••.»••  • 

_  ^ 

■~    O  1 

;  41   #     •   *   *   *  • 

ft 
ft 

:  *  •  •  i  ;  i  *  : 

¥ 

«    _     .      *     «  • 

***•::!• 

• 

:  *  •  •  :  :  •  *  ♦ 

y 
< 

pq 

***;::■»-♦ 

* 

4-  4r  «               •  «r  * 

1 

^  S  '3 

a"! 

•  «*» 

o  o 

•      •      •      •            *      •  1 

• 

• 

D  - 

•                                                •      ■            «     «  • 

,  :               :  *  ■'^  :  :  *  :  :  : 

il  IdU 

l5*DQ  1      i  ij  -s 

■  i^- 
'  >5 

■ 

•  c 

•1 

\ 

m3     *     *     *     *  * 

^ 

XL  ' 

.           •       c   r   I'   ^      —  — 

C>     ^  «4  CO     »d  :i  t-^  00 

Digiiiztxi  by  Google 


FAUITA  OF  THE  OLTDE  BEA-ABEA. 


407 


•  •^•••••••••♦•••^••••••••» 

•  ••.^•.^•-••■•» 

«             ^    •    •  ^  • 

^     a^     •^•••^••^•^••^•^^  •••••• 

•    ••■••^  • 

.           .«•••»••           •          ••           •  ••••••• 

•  •••••^« 

•  •••a  • 
• 

•    •■••■•■I     •■••■IS  ••••••••• 

•  •••••  ^»  • 

•  •   p    •   •    •  • 

*     •     •     m     •     ■     •     t  ^                                                •     •     •                 •  • 

^f^nj  :«*«•::* 

*         *    ■    •  A    *  • 

«     «*ft««*«a*«*a^**aa^     •••^  «««•«••••■« 

:       :  :  :       :»••  ::::*:•*-:*:  t  * 

•  •«•••_  • 

•  • 

•  •••••  • 

•    -•••••-••-••^-^•••^    ••••••  ••••••••• 

*  * 


*  *  * 


m  *  m 


4t  * 


Hi 


•    •  • 


■ili.i''.^ 

;  J  «  ®  « 


3. 


Jig  1 E  i  ^-lal-iil .  sil 


pu.OP-< 


I  "-a  B-S  «3  S 

s  2  2  §  a.l'l  I 


•2  2  5!  ^  ° 


1. 


a 


LIVN.  JOUBN. — ZOOLOQY,  VOL.  XX. 


86 


Digitized  by  Google 


468 


KB.  W.  X.  HOTLV  OF  THI DXKF-WATBB 


ll 

<  <  x'  £* 

u 

*     •    •  • 
•    •  < 

•  « 

■    •  • 
«    •  ■ 

•    •    *        •    •  »  *  • 
■    «  * 

c 

O  .M 

IS 

*  i  ;  1 

« 

«  *  * 

• 

^  2 

*  r 

• 

*  «  • 
»    »  » 

•  •  * 

*«••«•  *^ 
■*•■•*«■ 

•  ••♦•••^ 

9 

■     •     •  • 

•  «     •  « 

•  •     »  • 

« 

■    •  ^ 

•  •••••  1^  4t 

«••••• 

m  '  '  ' 

•     %  % 

* 

*  *  * 

•  •••»♦ 

. 

L.  — 

]|C      *      •  » 

• 

« 

♦  :  * 

*  :  *  ♦  :  *  :  * 

■  ^ 

c.  c  -i 

QC  ;^ 

*  *  i  : 

*  :  * 

:::*♦■•* 

m 

■< 

**  :  : 

« 

-•-::*•>• 

— 

••••  • 

•  •     f  * 

•  •     •  « 

•  •     ft  ■ 

« 
• 

4-  «       :  « 

^      •            •     w  ^ 

I  -  *^  cr. 

*  :  :  : 

• 
» 
« 

•     •  • 

I'i 

0  c  ci 

*  :  :  : 

I 


! 


S  3 


< 


a 


a 


6 


Id. 


O 


tf] 
C 

0,  I 


5 

<£ 


O 

I 


s  e  s 


I 

X 

*  2 


ST  D,  2  £ 
^  ^  t 
n  00  ic  3 

c  i  ^« 


III 


J  g. 


^  i4  ^ 


to 


cc     —         c-i  c%:  -3-     o  r- 


Digiiiztxi  by  Google 


409 


*  *  1  * 


«     *  « 


«      «  • 


4i  1^*..  . 


«  ;k  #  *  •  •  • 
•  *     a     •  • 


•  414-  4i»4r 


4>  4> 


«  «  *  * 


*  *  * 


*  *  :  *  *  *  « 


:  *  «  •  * 


3  J  S  s  ?  ^ 
■J  I.     s  ~  3 

2  1^ 


u 


;r?        i.^^  ^  2  S  c  o 


,  O  — I  f  »"  '-^  ^  i^-  C  '-' 
.  I-  I—     I-  I- X  Xj 


C  6    3  U 

p;  cj  u  '-9  < 

?i     -r  .r;  ti 

■Xj  X  X  00  OC'  ao 


^     '  in 


=1  ^  « 


3 


^1 

CO  ci 

X  X 


^.u  5  -  ^  c 

a  g  a. 

■2  y  .2  3  o 

^r-    ^    O  J5  —    Cr  CL, 

W     X  f3 

O  I-'  £j  ^  ^  o" 


Digitize^!  by  Google 


470 


MB.  W.  I.  KOTIiK  OV  THB  SBBF-WAX>B 


IJ 

so 

«■   •  1 

Si  -r  2P  1 
E  c  5  1 

*  « 
«  • 

:  *  : 

• 

::*:•:* 

* 

Loch 
Goil. 

«  » 
«  » 

• 
• 

* 

•  ft        _^     •    •  * 

•  •  Jtt  ^     *    •  • 

•  »  ^  ^    •    •  ft 

•        •  • 

:  •  :  : 

« 
ft 

f  i 

O 

■  * 

•  « 

*  • 

• 

:  *  : 

* 

*  .           •     •  * 

^  •  *  *  1  •  • 

*  m      *  * 

•  : 

* 

CO 

•  • 

i  *  • 

■ 

^      •      *      •      •      •  • 

:  *  :  * 

c  . 

•  m 

•  • 

•  * 

:  *  : 

• 
a 
« 

•  •     •     •     •   ^  • 

•  •  •  •  •  k  • 

•  •  •  * 
■  ft  ft  ■ 
«  ft  ft  * 

* 

1^ 

p 

■  • 

*  • 

•  • 

-»- 

•   •   •   •    »  ^  ^ 

* 

1  ^ 

P 

•  •  * 

*  m 

• 

•    ■    p   ■   •   fl  » 
«*•«*«  ft 

: 

ft 

■f. 

:  *  * 

•  *  *  :  *  :  * 

ft 
* 

"7.- 
•< 

B 

«  • 
«  w 

:  *  *  ;  *  :  * 

♦  *  ♦  ; 

+- 

S 

1 

C 

4.-    -  C 

:  :  * 

* 

•  •     •     •          »  * 
«     •     •     *  ^     •  » 

•  ••••• 

»  ^  ^  • 

ft 
« 

•  * 

•  :* 

:    ■»-  *  :  : 

:  *  * 

P 

•  * 

■  [  * 

:  *   :  : 

-  _  2.' 
1  '    *^  ~' 

*  » 

*  • 

*  « 

:  ■  ♦ 

«       •       a       •       t       •  • 

:  *  *  : 

•3 


< 

H 

-< 

a 

b: 
C 

V, 


1^ 


H-l       .  .  . 


C 


:  t^* 


^  -v.  «,  ^ 


in 


■         •  • 


«         *        ft         »         •  I 


c: 


2  X  ^ 


»3 


5  ^  1<S'(5' 


Digiiiztxi  by  Google 


f  AUNA  OF  TU£  CLXJ)£  SEA.-A&£A. 


471 


If  tbe  preceding  table  be  Bummed  up  in  the  same  maimer  aa  the 
first  one  the  result  is  found  to  be  as  follows 


• 

c 

Uppor 
Loch 

1 
1 

M 

Dunoon  Ba 

s 
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50 

to 

77. 

65 
to 
77. 

35 
to 
41. 

40 
to 
55. 

■ 

3j 
to 
40. 

5 

3 

2 

8 

15 

8 

12 

17 

16 

1 

8 

6 

7 

13 

6 

4 

2 
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3 

4 

6 

3 

6 

7 
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38 

22 

26 

42 

32 

Taaic^  

MoHnaea   

Bisohiopoda  ....■«. 

Crustacea  

T«nii« 
toi 

ToCds 


Brodiok 
Biwb. 


60 
to 
92. 


1 

22 

•  •  • 

10 
4 
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Kilbren- 

naii 
BMin. 


75  60  70 
to  1  to  to 
92.   85.  85. 


40 


9 

>  •  * 

9 
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24 
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>  •  • 

9 
1 
7 


26 


2 
1 
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Infh- 
ma.ru  och 
Basin. 


50 
to 

104. 
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23 
1 

13 
3 
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54 


80 
to 
104. 


21 
1 

12 
3 
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Cum- 
brae 
Baain. 


50 
to 
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16 


15 


51 


8S 


^  to 


30 
to 
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1 

7 

6 

1 
6 


21 


It  is  ob\ioiiB  at  once  that  tliese  numbers  do  not  show  »o 
clearly  as  tlioBC  previously  obtaiued  the  gradual  diminution  in 
the  number  of  species  in  the  different  basins.  There  is  a  slight 
tendency  in  this  direction,  hut  tho  exceptions  are  rather  nume- 
rous, and  if  we  take  tho  bottoru  faunas  of  each  basin  instead  of 
that  below  50  fathoms  the  series  of  numbers  is : — 

24»   12,   51,  86,   22,   26,  43,  82,  21. 

This  result  is  extremely  interesting  because  it  seems  to  show 
that  the  bottoms  of  the  remoter  basins  have  a  fauna  which 
approaches  the  more  seaward  basins  in  respect  of  yariety  more 
nearly  than  do  their  faunas  taken  as  a  whole.  It  suggests  the 
possibility  that  we  hare  in  these  basins,  in  addition  to  the  fauna 
derived  from  the  present  outer  seas,  which  seems  to  be  gradually 
making  its  way  into  them,  a  fauna  which  has  been  in  them  for  a 
much  longer  period. 

Begarding  the  range  of  distribution  of  the  speeies  which  are 
eonfined  to  these  depressions  we  find: — 
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5 

90 

15 
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15 

12 
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10 

6 
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41 

6 

Here»  coriouBljr  enough,  the  widepflpread  forms  preponderate 
orer  the  others  more  than  was  the  case  in  the  previous  list ;  but 
it  is  Doteworthj  that  the  percentage  of  southern  forms  has 
diminished,  which  emphasizes  still  more  strongly  the  Arctic  and 
Scandinayian  affinitie»  o£  the  Clyde  deep-water  faniMU  These 
resultn  illustrate  in  a  very  interesting  manner  several  of  the 
generalizations  of  the  late  Edward  Forbes. 

In  conclusion,  I  may  be  allowed  to  express  the  hope  that  the 
&et8  recorded  above  may  furnish  the  nucleus  of  more  extended 
series  of  observations.  I  hope  to  continue  the  work  ae  oppor- 
tunities arise,  and  I  shall  be  extremely  grateful  to  any  naturalists 
wlio  will  fomish  me  with  records  of  the  occurrcneei  wi^  tiie 
exact  locality  and  depth*  of  any  speeies  in  the  Clyde  sea>aiea  or 
neighbouring  seas. 
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N0TS8  ON  TH£  Zoology  Of  Febnando  Nobokha. 
By  H.  N.  BiDLBT,  M.A.> 

[BMd7tbJaii^l88&] 

(f  LAI£  XXX.) 

IwBomronovt 

Ov  July  9tb,  1887,  ihB  miter,  with  Mr.  G-.  A.  Bamage,  of 
Edinburgh,  itaited  for  Brazil  to  thoroughly  explore  the  iaUuid 
of  Fernando  Nonmha,  lyiug  in  long.  32**  25'  80"  W.  and  lat. 
8^  Sff  10"  S.,  at  a  distanoe  of  IM  miles  N*E.  from  Gape  San 
£oque,  coaat  of  Bniil.  On  atrirag  at  Pemambneo  we  were 
joined  by  the  Bev.  T.  S.  Lea,  who  came  as  a  Tolnnteer  at  his  own 
expensa  The  cost  of  the  ezftedition  was  defrayed  by  the  Boyal 
Society.  AAer  some  delay  at  Pemambuco  we  embarked  in  the 
'  Nasmyth  *  steamship,  trading  to  Liverpool,  which  was  permitted 
to  land  us  at  the  ishmd,  as  the  regular  steamer  trading  between 
Pemambneo  and  Fernando  Noronhawas  detained  for  along  time 
just  as  she  was  dne  to  start.  We  aniyed  at  our  destination  on 
August  14th,  and  remamed  there  till  September  24th,  when  we 
returned  by  the  little  Brasilian  steamer  to  the  mainland.  We 
ooonpied  oorselTea  in  exploring,  and  in  eoUecting  plants,  animals, 
and  rock-specimens  in  all  parts  of  the  main  islands,  and  visited 
also  most  of  the  other  islets  whiob  were  accessible ;  but  owing 
to  the  absence  of  boats,  which,  on  account  of  the  convict^tion, 
are  not  permitted  on  tiie  island,  we  were  unable  to  obtain  much 
by  dredging.  Tiie  coral-reeft,  however,  at  low  tide  afforded  an 
abundant  harvest  of  marine  animals  and  plants. 

Having  in  the  '  Introduction'  to  my  "Notes  on  the  Botany 
of  Fernando  Noronfaa,*'  printed  in  the  *  Journal  of  the  Lannean 
Society '  (Botany,  ToLxxvii.  p.  1),  given  a  detailed  aooonnt  of  the 
group  of  islands  of  which  this  is  the  chief,  as  well  as  a  history  dE 
its  discovery  by  Amerigo  Vcapucci  in  1508,  it  will  be  unnecessary 
to  repeat  what  has  there  been  stated.  For  tiie  better  under- 
standing, however,  of  the  speeisl  reports  on  Zoology  which  are 
now  fnnushed,  tiie  following  extracts  from  the  Introduetion 
referred  to  may  be  found  usefiil. 

Vespuoci's  description  of  the  trees  and  innnmeraUe  birds 
is  evidently  correct,  though  most  of  the  txees  are  destroyed, 
and  tiie  liirds  fiur  less  abundant  than  they  were  tiien.  The 
liiards  with  two  tails  may  luive  been  a  confusion  of  the 
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very  abundant  and  conspicuous  Gecko  with  the  Amphishana, 
which  is  oft^n  called  the  snako  with  two  heads,  or  may  have  been 
suggested  by  finding  an  accidentally  fork-tailed  lizard,  of  which 
an  example  was  obtained  by  our  expedition.  The  "  serpents  " 
wore  doubtless  the  Amphisbtena.  The  large  rats  are  much  lesw 
easy  to  explain  ;  at  present  the  only  rata  occurring  on  the  iblaml 
are  Mus  ratlus,  the  common  introduced  black  rat.  It  is  impos- 
sible that  the  animals  seen  by  Vespucci  could  have  been  this 
species,  which  could  not  at  that  time  have  been  introduced. 
It  is  possible  that  there  was  formerly  an  indigenous  rat-like 
mammal,  which  became  exterminated  by  the  black  rat.  We 
could  find  no  tradition  even  of  this  big  rat,  and  I  fear  it  is  quite 
extinct.  The  only  hope  of  recovering  its  remains  lies  in  an 
examination  of  the  guano  deposits  of  Bat  Island,  where  its 
bones  might  bo  preserved. 

The  number  of  insects  belonging  to  the  orders  which  are 
well  known  as  plant-fertilizers  is  surprisingly  limited.  A  few 
small  species  of  moths  haunted  flt  night  the  bushes  of  Scoparia 
dulcis,  Cassias^  &c.  on  the  open  spaces.  A  single  species  of 
butterfly  was  very  abundant  on  Bat  Island  and  the  mftin  island* 
but  we  never  saw  it  visiting  flowers. 

The  most  important  fertilizer  was  a  small  endemic  hornet 
belonging  to  the  genus  PolUteti  which  gathered  honey  from  the 
Leguminosas  and  Cucurbitaeca? ;  and  three  small  black  species  of 
Hulictut  were  caught  in  the  flowers  of  tlio  melons,  Momordica 
eharantia,  Oxalis  XoronJue,  and  the  mustard.  The  last  })laut 
was  also  haunted  by  TemnoeeroB  resiculosust  a  poUen-eatinj^ 
Syrphid.  The  only  other  insects  which  could  also  be  considered 
as  possible  fertilizers  were  TaohgUt  i§iContpieuUiy  n.  sp.,  and 
Monedula  tignata^  two  sand-wasps,  Pompilus  nMoph'la,  u.  sp. 
(Hymeaoptera),  and  F$ilqpu$  metaUifer  (a  Pipteron),  but  none 
of  these  were  seen  at  or  near  flowers.  A  small  black  beetle  also 
waa  found  in  the  flowers  of  an  Acacia  in  the  Governor's  garden. 

Though  the  number  of  species  of  insects  was  not  large, 
the  individuals,  especially  of  the  Poltstes  and  Halicti^  were  very 
numerous,  but  at  the  same  time  they  seemed  out  of  all  propor- 
tion to  the  immense  number  of  flowers  to  bo  fertilized.  It  is 
very  probable,  however,  that  the  majority  of  the  Xj^uminoscB 
aud  some  of  the  other  plants  were  self-fertilized. 

The  Ifike  on  the  main  island  contained  a  species  of  Nitella  and 
an  alga,  an  aquatio  beetle  and  an  Hemipteron,  a  new  species  of 
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PlanorbiSj  and  an  Oatracod,  the  latter  also  occurring  in  all  the 
Btreaina  of  any  size.  The  retnainiug  streams  and  puddle:)  pro- 
duced dragooflies,  a  species  of  Gammarm,  and  a  few  algiB.  One 
may  compare  this  state  of  things  with  the  freshwater  &tms  and 
flora  of  the  other  Atlantic  islands.  The  absence  of  fireahwotor 
fish  and  amphibians  is  common  to  most  small  islande. 

Just  as  with  plants,  a  considerable  number  of  animals  have  been 
introduced  by  man  into  the  idftndi  intoationaUy  and  by  aoddent : 
Bodi,  for  instance,  as  the  Gecko  (Hiamiiaetyluw  nu^ouia),  the 
American  Cockroach  {BUUta  amerieana),  and  its  curious  parasite 
Svaniat  a  spider,  centipede,  scorpion,  rats  and  mice,  and  SitopUdu* 
oryzcB.  These,  though  usually  plentiful  on  the  main  island  around 
the  housen,  are  markedly  absent  from  the  smaller  islets. 

There  are  also  many  visitors  which  have  arrired  hero  by  the  aid 
of  their  wings,  probably  assisted  by  a  suitable  wind.  They 
include  a  number  of  the  peculiar  terrestrial  fauna,  the  land- 
birds  and  the  insects.  On  looking  orer  the  lists  of  species 
taken  here,  we  may  note  that  the  smaller  birds  are  endemic,  and 
a  large  proportion  of  the  smaller  insects.  The  small  butterfly 
and  almost  all  the  moths  are  known  from  the  mainland  of  South 
America,  and  the  dragonflies  are  also  widely  distributed  forms. 
All  the  winged  fauna  have  a  South- American  facies,  whether  they 
are  endemic  or  of  wider  distribution. 

There  are  other  creatures  unprovided  with  means  of  traversing 
the  ocean  and  not  introduced  by  man.  They  include  the 
Amphishcenay  Skink,  the  freshwater  and  terrestrial  Mollusca, 
and  perhaps  some  of  the  feebler-winged  and  apterous  insects, 
the  endemic  ostracod,  Si^. 

The  Pl^norbisy  OammaruSf  and  Ostracod,  all  supposed  to  be 
endemic  species,  may  possibly  have  been  brought  over  on  the 
feet  of  Wading  birds,  w  hich  migrate  here. 

The  presence  of  some  others  is  more  difficult  to  account  for. 
The  Mollusca  are  almost  all  peculiar,  and  the  two  that  are  not 
so  are  West-Indian.  The  Amphisbcena  and  Skink  are  endemic, 
and  allied  not  to  Brazilian  but  to  West-Indian  forms. 

It  is  commonly  said  that  reptiles  and  terrestrial  mollusks  iiud 
their  way  across  the  ocean  by  secreting  themselves,  or  their  eggs, 
on  floating  trees,  which  are  drifted  to  islands ;  and  though  for 
several  reasons  this  does  not  seem  a  satisfactory  explanation  of 
their  distribution,  yet  the  appearance  of  these  animals  here 
suggests  this  as  the  means  by  which  they  may  have  arrived.  As 
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1  hare  8aid,  tbej  are  Weflt-Indiaii  in  theiv  affinitiei,  and  it  is  a 
striking  fact  that  the  marine  fauna  and  ion  aie  mainlj  Wert- 
Indian,  while  at  least  one  of  the  plants  (IpomcM  Hhtba)  whose 
seeds  are  known  to  be  constantly  drifted  about  at  sea*  and 
thus  carried  from  placa  to  place,  is  also  onlj  known  from  the 
West  Indies.  Another  fact  of  interest  in  connection  with 
this  sea-travelling  fauna,  if  I  may  use  the  expression,  is  that 
almost  bXL  the  8p(?c!cs  noted  occur  on  all  the  islands  suitable  for 
their  existence,  r h  >8,  on  Bat  Island  the  Bulimm  Bidleyi,  the 
■^mphitktmOf  and  Skink  are  common  on  Stb  Michael's  Mount ;  the 
Skink  is  a  large  species,  but  the  iskind,  being  a  mere  rockj  peak, 
is  unsuited  for  the  Amphisbana. 

On  Platform  Island  the  lisard  and  several  terrestrial  Molluscs 
were  found,  while  at  the  same  time  almost  all  the  wiim^l^  of 
more  recent  introduction  were  absent  from  these  localities,  just 
as  is  the  case  in  the  distribution  of  the  plants.  I  believe,  in 
fact,  that  this  part  of  the  fauna  and  flora  was  established  on  the 
island  before  it  was  broken  up  intu  the  little  archipelago  of  rocks 
and  islets  of  which  Fernando  Koronha  now  consists  *.  Perhaps 
even  this  portion  of  the  fauna  and  flora  was  introduced  previously 
to  the  deposition  of  the  basalt  over  the  masses  of  phonolite 
which  form  as  it  were  the  skeleton  outline  of  the  island. 


KAXKALIA. 

No  indigenous  Mammals  are  to  be  found  on  these  islands,  and 
notwithstanding  their  proximity  to  the  mainland,  where  Bats 
are  abundant,  no  Bat  of  any  species  was  observed  by  us,  nor 
had  the  convicts  ever  seen  any.  Eata  and  Mice  are  enjeed- 
iiigly  common.  The  Eat  {Mu9  raitut)  is  here  nmch  paler 
thaTi  usual,  and  generally  of  a  grey  colour,  while  albinos  are 
someiimes  met  with.  It  frequents  the  melon-fields  and  the 
tops  of  the  cocoauut-trees,  and  is  yery  destructive.  The  com- 
mon House-Mouse,  M.  musculus,  i»  even  more  abundant,  and 
has  suggested  the  name  Bat  Isknd  (Ilha  do  Batta),  where  it  is 

♦  Oil  l  efercnc*  to  A.  VoBpuoci'e  doecription  of  the  place,  it  will  U  found 
tliut  be  i^piniU  of  it  as  one  island,  so  the  breaking-up  into  an  sroluiwisgo  OSB 
oul^r  have  ukcu  place  withiu  the  loiil  4UU  ymtn. 
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U  fommon  as  on  the  mainland.  It  swarms  everywhere,  and  is 
BO  tame  that  it  is  often  caught  by  the  hand.  I  have  seen  one  in 
the  evening  on  the  top  of  the  infloreBcence  of  a  Crotalaria, 
apparently  devouring  the  young  secd-podR.  Albinos  are  often 
seen.  There  being  no  birds  or  beasts  of  prey  to  keep  these 
animals  in  check,  and  food  being  particularly  abuiulaiit,  they 
have  increased  enormously,  and  one  of  the  employ ineius  of  a 
convict  is  to  capture  a  certain  number  of  rats  and  mice  once  a 
month.  At  the  monthly  rat-hunt  while  we  were  on  the  island 
over  3900  were  taken  ;  but  we  were  assured  that,  in  the  dry 
season,  when  the  herbage  which  covered  the  greater  part  of  the 
island  was  dried  up  and  burnt,  the  mice  were  compelled  to  leave 
their  holes,  and  many  more  were  taken.  The  hunts  are  then 
undertaken  weekly,  and  20,000  have  been  caught  in  a  day.  The 
bodies  are  piled  up  iii  the  ac^uare  after  evening  service,  and  the 
numbers  counted. 

The  Cat  is  said  to  have  become  feral  on  the  main  island ;  and 
on  Bat  Iislaud  and  one  or  two  of  the  other  islands  we  saw  a  large 
black  Cat  which  had  escaped  from  an  Italian  vessel  wrecked 
there,  and  which  had  run  wild. 

In  Amerigo  Vespucci's  account  of  the  island  above  (quoted,  he 
mentions  "  Mures  quam  maximiy  What  these  were  we  cannot 
now  determine,  but  it  is  highly  improbable  that  they  were  Mm 
raft  us. 

A  species  ol  Uulphin  was  constantly  seen  in  San  Antonio  Bay 
and  also  off  Rat  Island.  One  was  captured  during  our  visit;  its 
stomach  contained  many  cuttlefish  and  prawns,  the  latter  very 
similar  to  the  common  edible  prawn  of  Pemambuco.  Whales 
also  passed  witliia  sight  of  the  island  on  one  occasion,  but  we 
did  not  see  them. 


AV£S. 

By  E.  BOWDLEH  SlIARPE,  F.L.S.,  <£c., 

ABsistant  in  the  Zoological  Department,  Britiah  Museum. 

The  birds  of  the  island  aie  not  verj  numerouB  as  regards 
speciee,  and  appaientlj  there  are  only  three  indigenous  Laad- 
Irirds.  The  spectes  of  Sea-birds  found  by  Kr.  Badley  are 
precisely  what  one  might  haye  looked  for,  but  it  is  a  little 
remarki^le  that  no  Petrel  was  observed. 
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Ftem.  TlBEOHIBA 

1.  ViBEO  ORACILIROSTRIS,  8p.  11. 

V.  gimilis  V.  mafji9.fr0.Qi  forsau  proximus,  sed  forma  graciliore, 
colorlbiiH  dilutiorihus,  facie  laterali  palUde  flavicante,  et  rostro 
valde  teuuiore  et  graciliore  di«tingueadu8.  Long.  tofc.  5*7,  culinin. 
0-6,  al®  2-5,  caudsB  2  25,  tarsi  0  8. 

Five  spoeim^^ns  were  procurtMl,  and  after  comparing  tliem  with 
the  scries  of  Vireonidee  in  the  l^ritish  Miisoum,  there  is  no  doubt 
that  the  Fernando  Xoronlia  lurd  eonie.i  nearest  to  V.  magistei\ 
of  which  species  the  Museum  has  now  a  large  series  from  the 
islands  of  the  Bay  of  Honduras,  presented  hj  Messrs.  Salvia  and 


Bill  of  V.  graeilirostris.  Bill  of  V.  m(Ufi$ler. 

Oodman.  The  yellow  face  and  the  slender  bill  distinguish  it  at 
a  glance  froiu  V,  magiUer, 

Fam.  TTSAinriDX. 

2.  Elainba.  Btdketaita. 

Ehunea  Ridleyana,  Skarpe,  P.  Z.  8, 1888,  p.  107. 

This  species  has  been  fully  described  by  me  {I,  c).  Dr.  Sclater 
(Cat.  B.  Brit.  Mus.  ziv.  p.  189)  does  not  consider  it  io  be  very 
diffeient  from  E,  pagana^  but  the  sise  of  the  bill  is  very  marked 
In  the  insular  birds. 

[This  bird  occurred  only  on  the  main  island  and  Bat  Island  as 
far  as  we  saw»  and  was  very  common  in  the  gardens  and  in  the 
woods.  We  saw  only  a  few  nests,  and  of  these  only  one  was 
finished  and  contained  an  egg»  wbicb  was  destroyed  in  an  attempt 
to  reach  the  nest  The  egg  was  white  with  dark  red  spots. 
The  nest,  which  was  about  three  inches  across,  was  made  of  the 
tendrils  of  Cucurbitacee  and  a  few  fine  twigs,  but  lined  thickly 
(and  in  fact  almost  entirely  constructed  in  some  eases)  with  the 
woolly  down  of  the  seeds  of  QtmoMm  mieranlhus.  It  was 
placed  often  in  the  bare  branches  of'  a  Bum  or  Eryihrina  tree, 
or  in  a  Cashewnut-tree. — H*  JV.  J?.] 
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l^m.  COLVUBIDA. 

3.  Zknaipa  maculata. 

Zcuaida  muciilata  (  V.),  Scl.  i\  Salv.  Nomencl.  Av.Neotr.  p.  132  (18/3). 

Zenaida  aurita,  Gray,  List  Galiina  etc.  lirit.  Mm.  p.  14  (1855). 

Zemida  noimiha,  Gray,  Litt  O^limba,  p.  47  (1856,  deacr.  nulla). 

The  biTd  from  Fernando  Noronha  is  meroljr  a  small  race  of  the 
ordinary  Z,  maeutofa  of  the  Sonth-Amerieaii  continent,  with  a 
Bli^Milly  shorter  wing  (6*1-6*4  inches)  and  tail  (2*76-8*2) ;  but  as 
some  Brasilian  spedmens  ore  of  the  same  dimeDsions,  I  do  not 
see  how  the  idea  of  a  small  insular  race  can  be  mafntained. 

[This  little  Dove  is  ezoeediDgly  common  on  all  the  islands  where 
it  can  find  food,  and  fiies  about  from  one  island  to  the  other, 
singly  or  in  fiocks  of  from  2  or  8  to  80.  It  is  very  tame,  and 
eyen  when  fired  at,  or  alarmed,  usually  goes  but  a  short  distance 
before  settling.  The  nest  is  loose  in  texture,  about  6  inches 
across,  and  built  of  small  sticks  of  the  S^ermaeoee,  vetches,  &c., 
and  lined  with  roots.  It  placed  often  iu  the  bare  branches  of 
a  Spondias  or  Burra,  with  no  attempt  at  concealment.  The  eggs 
are  two  in  number,  white,  blunt  at  both  ends,  and  about  1}  inch 
long.  One  bird  shot  offits  nest  proved  to  be  a  male.  The  convicts 
catch  these  birds  both  for  eating  and  as  pets,  keepiDg  them  in 
wicker  cages.  They  are  fed  on  the  seeds  of  Cassias  and  other 
Legnminos»  and  Cueurbitaces^  and  probably  the  fig  and  other 
succulent  jfruits.<«JSr.  JV.  B,"] 

Fam.  Lauida 

4.  Atkovs  uslasoqssyb,  Qrojf;  Sharpe,  PAi7.  IWmis.  vol.  168. 
p.  467  (1879). 

Two  adults  and  a  young  bird  agreed  perfectly  with  speci- 
mens obtained  on  St.  Paul's  Bock  by  the  *  Challeuger '  Expedition 
and  determined  by  Mr.  Howard  Saunders.  The  young  bird  is 
browner  than  the  adult,  and  has  the  head  sooty  brown  with 
some  white  on  the  forehead,  eyebrows,  and  occipital  region. 

[This  iXoddy  was  very  common  on  the  island,  and  is  called 
"  Yiuva  prettt.'*  A  specimen  also  flew  on  board  the  vessel  as 
we  were  going  to  Pernambuco  from  Europe,  about  a  day's  steam 
from  Fernando  Noronha.  The  species  nests  in  small  colonies  on 
the  rocks  in  various  spots,  and  also  in  trees  in  the  Sapate.  An 
egg  was  obtained  from  a  nest  on  St.  Michael's  Mount ;  it  was 
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oval  and  blunt  at  both  ends,  inches  long,  and  abont  I  inch 
through  in  tlie  thickest  part,  chalky-white  in  colour,  marked 
somewhat  sparingly  with  underlying  ash-grey,  and  overlying 
sienna.  A  liying  young  bird  fiom  the  ue&t  was  brought  to  me, 
but  8oon  died. — If, 

6,  Gtoib  OAJTBISA  {Om.)i  Skarpe,  t.  c.  p.  466. 

One  adult  and  two  young  birds.  The  latter  are  white  like 
the  old  birds,  but  bare  mucb  Bmaller  bills. 

[This  is  a  common  bird  in  many  parts  of  the  island,  nesting 
in  trees,  especially  thoae  of  the  Sapate,  where  there  Ss  a  colony 
near  that  of  the  Aiunts.  The  bird  is  called  **yiaTa  bianca.** — 
IT.  JK  B.} 

Fam.  PdiSOANiDA. 

6.  FHA£TE02r  J3TH£B£US  (X.);  Scl.  4'  Nomench  At, 
p.  124. 

Of  this  Tropic-bird  two  specimens  were  procured.     It  ia 
common  on  the  island,  nesting  on  the  Peat  and  on  other  rocks ^ 
and  clilFsi.    An  egg  was  obtained  uu  St.  Miciiiwi  a  Mount.  The 
birds  were  taken  in  snares  by  the  conTicts. 

7.  SVLA  KBirCXtaASTBA. 

An  adult  and  a  young  bird.  This  species  of  Gannet,  known 
as  '*Mbebu,*'  is  a  common  bird,  nesting  on  cliffs  on  all  the 
islands.  The  young  are  pure  white. 

Besides  thesse  birds  we  saw  several  of  which  no  specimens 
were  procured.  Tachi/petes  aquiJa  was  abuiiduiii,  nesting  on  St. 
Micliaers  Mount  ,  iiud  a  small  species  of  Albatros  appeared  several 
time«  round  the  island,  but  kept  well  out  of"  gun-shot.  Three 
species  of  AV'aders  were  seen  One,  a  small  Plover,  of  which  we 
twice  saw  a  tlock  at  San  Antoniu  Bay,  uud  once  or  twice  single 
birds  llyiii;^^  along  tlu  Lorai-reefs  ;  a  bird  rcseiiibliiig  a  Yellow- 
shank,  grey  and  white,  of  which  a  pair  appeared  at  San  Antonio 
at  the  end  of  our  visit  ;  and  a  single  specimen  of  a  Sauclpiptr,  at 
the  same  spot  and  time.  Tliesc  wading  birds  were  all  very  shy, 
in  marked  contrast  to  the  endemic  specic^^,  w  lut  li  suggested  that 
they  were  migrants,  and  had  come  from  the  Luamland,  where  they 
arc  HKire  t  ;iut  i(ju-  at  the  sight  of  man.  The  last  two  species 
Rppcart  d  on  the  baii;c  day  towards  the  end  of  our  visit,  which 
coniirmed  ihe  view  ilmt  they  were  migrating. 
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REPIILIA. 

By  G.  A.  BouLENOKB,  F.Z.S., 
Aflmstant  in  tbe  Zoological  Department^  Britisli  Mageum. 

Qnlj  three  ttpeeiea  were  fonnd,  ti's.  a  Beeko  (Hemidactyha 
fluift0tfl(i,Mor.)»a  Skuik  {Mahuia pumcMa,  Gray),  and  an  Ampii9* 
bona,  described  below. 

Hie  Oeeko  is  of  a  widelj->di8tributed  Bpeoiee,  ranging  over  the 
greater  part  of  Tropical  America  and  Africa. 

The  8kink  was  originally  described  from  two  apecimena  ob- 
tained on  Pemando  Noronba  by  fi.M.S. '  CSiantideer/  but  baa 
since  been  recorded  from  Demerara.  The  specimens  brought 
home  by  Mr.  Bidl^  sie  10  in  number ;  two  have  86  scales  round 
the  bodyi  the  others  88 ;  in  (me  specimen  the  frontonasal  touches 
the  rostral  and  in  another  the  two  shields  form  a  narrow  suture. 

AmPHISB^A  filDLBTl,  Bp.  ». 

Under  this  name  I  propose  to  designate  an  Amph$§beena  of 
which  a  specimen,  stated  to  be  from  Porto  Bello,  West  Indies*, 
presented  by  Capt.  Austin,  has  been  in  the  British  Museum 
for  nearly  50  years,  and  Avas  referred  by  Gtay,  Straneh,  and 
myself  to  A.  caca,  D.  &  B.  Tiie  same  species  has  been  found 
by  Mr.  Bidley  on  Fernando  Noronha,  and  on  re-examining  the 
question  I  find  that  A.  caea,  which  occurs  on  various  West- 
Indian  Islands,  but  which  was  unrepresented  in  the  British 
Museum  wheu  I  published  my  Catalogue,  must  be  regarded  as 
distinct  from  the  one  with  which  X  have  now  the  pleasure  of 
connectiog  Mr.  Bidley 't^  nnme. 

10  specimens  were  collected  by  Mr.  Bidley.  One  has  180  annuli 
on  the  body,  one  181,  one  182,  three  188,  two  185,  two  186,  one 
187,  one  188,  one  189,  one  190,  one  195,  and  one  198 ;  two  hare 
18  anuuli  on  the  tail,  eleven  19,  and  three  20.  The  "Porto- 
Bello  '*  specimen  has  189  annuli  on  the  belly,  and  19  on  the  tail. 
The  number  of  annuli  in  five  specimens  of  A.  em^  (including 
the  type)  recorded  by  Strauch  are  respectively  212+15,215+18, 
227  +  18,  230+16,  and  247  +  15.  Dumeril  and  Bibrou  give 
226-829+18.   A  specimen  from  Porto  Bico,  which  1  owe  to  the 

♦  1  am  utiable  to  find  Buoh  a  place  either  in  the  Weet  IndiVs  nr  Northern 
BrasU,  but  as  the  ofhor  of  the  two  tpedmens  presented  Cupi.  Austin  as  ijrom 
**  Porto  BeQo  belongi  to  a  North>Brksiliui  speoiee  {Aag^Utbieiia  MrMfavterwX 
I  entMrtain  little  doubt  that  both  were  obtahied  in  Bmil* 
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kindnesB  of  "Prci.  L&tken,  has  228+19.  Conmdering  that  the 
number  247+15  given  by  Straueb  is  taken  from  a  ipedmen  in 
the  Paris  Museum,  recdyed  from  the  Copenhagen  Museum  as 
horn  the  island  of  St.  Thomas,  where  only  A,fene&trata  (Cope) 
^  an^iUmtU^  S.  A  L.,  is  Imown  to  occur,  as  Fh>f.  Liitken 
kindly  informs  me,  it  is  clear  to  me  that  the  specimen  with  247 
annuli  belongs  to  A.fenntnsla*  The  number  of  annuli  would 
range,  in  A»  eaea  from  212  to  229,  and  in  the  present  species 
from  180  to  196.  According  to  Strauch,  the  leugtli  of  the  labial 
border  of  the  first  labial  shield  in  A,  emea  Is  about  one  half  the 
length  of  that  of  the  second;  on  Peters's  figure  of  the  type 
specimen,  as  well  as  in  the  Porto  Bico  specimen  before  me,  it  is 
about  two  thirdB ;  in  A,  BidUjfi  both  are  equal,  or  the  former  is 
a  little  longer.  The  snout  is  longer  and  somewhat  more  pro- 
minent, the  tail  thicker  and  more  obtuse  in  A,  eaca  than  in 
A.  Midl^.  The  Tentrsl  segments  of  the  two  median  rows  are 
broader  than  long  in  the  former  species,  the  coloration  of  which 
is  also  different.  I  hare  therefore  no  hesitation  in  establishing 
a  new  species,  which  may  be  chanu^terised  as  follows: — 

Pr»mazillacy  teeth  6  or  7,  maxillaries  6-5,  mandibulars  8-^. 
Snout  obtusely  pointed,  slightly  prominent.  Tail  thinner  than 
the  bod) ,  tapering.  Bostral  small,  triangular ;  nasals  forming  a 
short  suture ;  a  pair  of  very  large  praelrontals,  followed  by  a  pair 
of  much  smsller  frontals ;  eye  hardly  distiuguishable  through  the 
ocular ;  a  postocular,  no  subocular ;  three  large  upper  labials, 
the  second  and  third  forming  a  suture  with  the  ocular;  lower 
border  of  second  labial  as  long  as  or  a  little  longer  than  that  of 
the  first,  in  contact  with  the  second  lower  labial  only  ;  mental 
quadrangular,  followed  by  a  large  seyen-sided  chin-shield,  which 
is  much  longer  than  broad ;  three  lower  labials,  second  rery  large. 
180  to  196  annuli  on  the  body  and  18  to  20  on  the  tail ;  the 
divisions  of  the  annuli  bnger  than  broad,  nearly  equilateral  on 
the  middle  of  the  belly,  but  nowhere  broader  than  \ou^  ,  16  to 
18^  divisions  above,  and  20  to  24  below  the  lateral  line.  Anal 
shields  six  or  eight.  Prnaoal  pores  four.  Fniform  brown  or 
dark  purplish  brown  above,  pale  brown  inferiorly. 


millim. 


Length  to  vent 


250 
24 
11 


Tail 


Diameter  of  body 
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PISCES. 

By  G.  A.  BoirLKireEB,  F.Z.S., 
Aasiitant  in  tbe  Zoological  Department  British  Musenm. 

Tlio  f  ollowini;  iiiuniie  species  were  obtained  : — 
Apojon  imberhis^h.^HfeiiiuluH  chri/gnrffi/rcion^i  J  m\thcT,Jlolocen' 
trum  longipinne^  C.  &  Y.,  Acanthnrus  chirun/u^,  Bl.,  Dactylopierus 
volitanSj  L.,  Oobius  sojporaiory  C.  &  V.,  Salarias  ntlnuticus,  C.  <fe  V., 
Salarias  vomerinus^  C.  &  V.,  Clinus  nuchipinnu^  Q.  &  G,,  Clinus 
delalandiij  C.  &  V.,  OohiesoT  cephalm^  liHC^p.,  Pomacentrm 
leucostictus,  M.  &  T.,  Olyphidodon  saxafilisj  L.,  Mhomboidichihi/s 
lunatus,  L.,  llcmirhamphus  uiiif'asci(ftus,'Ra.nz.f  Clupea  humeralis, 
C.  &  v.,  Mur<ena  pavo?iina,  Eich.,  Mureena  vicina^  Cast.,  Mura-na 
catenatay  Bl.,  and  the  new  species  described  hereafter. 

JlTLIB  VOBOHHAlTAy  Sp.  n< 

D.        A.       L.  lafc.  27.    L.  tr.  |. 

Lengtli  of  head  one  third  of  the  total  (without  caudal), 
or  a  little  less;  depth  of  the  body  one  fourth.  Dorsal  spines 
shorter  than  the  ray^.  The  length  of  tlie  ventrals  is  two  thirds 
or  three  fifths  that  of  the  pectoral,  which  is  shorter  than  the 
head.  Caudalis  truncate.  Upper  halt'  of  body  and  caudal 
blacl^iHli,  lower  half  yellowish  white  (in  spirits ;  a  whitish  streak 
along  L'lKh  Hide  of  the  back,  just  above  the  lateral  line  ;  dorsal, 
anal,  pectoral,  and  ventral  fins  traiis]i,irciit,  immaculate ^  a  black 
spot  between  the  first  and  t!iiiMl  dorsal  rays. 

Several  young  specimens,  the  largest  of  which  measures  60 
millim. 

The  nearest  ally  of  this  species  appears  to  be  J,  lueasana. 


M0LLU8CA. 

By  £j»QAB  A.  Smith,  F.Z.8., 
Assiiitant  In  the  Zoologieal  DepAitment,  British  Museum. 

The  total  number  of  Mollusca  now  known  from  Fernando 
Norouha  ia  SO,  of  which  72  are  marine  forms,  7  terrestrial,  and 
1  freshwater. 

Previous  to  this  expedition  no  land  or  fluviatile  Hpecies  had 
been  collected,  and  only  28  marine  forms,  all  obtained  by  the 
*  Challeuger,'  have  been  recorded  from  this  locality.   Ten  of 
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these  were  nhn  collected  by  Mr.  Bidlej,  who  has  now  added  44 
additional  species  to  the  list. 

The  general  fades  of  the  marine  Arnlluscan  fauna  is  quite  of  a 
West-Indian  type,  as  a  perusal  of  the  following  pageawiU  ahow; 
and  it  will  alao  be  obaerred  that  aome  of  the  apeeiea  have  a  much 
wider  and  in  some  instances  a  very  peculiar  range.  Of  the  land- 
shells  two  are  known  West-Indian  species,  one  has  been  recorded 
from  Brazil,  Pern,  and  the  island  of  Opara,  and  the  remaining 
four,  up  to  the  present,  appear  to  be  peculiar  to  the  island. 
One  of  these,  however,  Bulimus  Knmaqri,  suggests  a  faunistic 
similarity  to  Brazil,  as  the  sectionof^v^MUM  to  which  it  belongs 
{Tomifferus),  witli  one  exception,  oceurs  onlj  in  that  country. 

The  single  freshwater  species  suggests  no  relationship  with 
any  particular  region,  and  might  exist  nnywhere,  similar  fonns 
beisg  found  both  in  the  Old  and  New  Worlds. 

The  following  pages  ooutaiu  an  account  of  the  species  obtained 
by  Mr.  H.  N.  Bidley  nnd  hia  cuilengues,  after  which  is  appended 
a  list  of  those  recorded  in  the  '  Challenger  *  Beports. 

I.  MABINE  SPBCIES. 

1.  Octopus  huoosus,  Bose. 

TTah.  Mediterranean,  Capo  Verde  Islands,  West  Indiea,  Kio 

Janeiro.  Szc. 

This  s]ieciea  is  common  in  pools  ai  low  water.  After  being 
dried  in  the  sun  tlie  arms  are  made  into  soup  and  eaten  by  the 
natives.  Mr.  Ridley,  however,  inf(  riiis  me  that  it  is  comparatirelj 
tasteless  and  of  a  soft  gelatinous  cousuitcucy. 

2.  CoNus  XF.in  r.osus,  Solander. 

Hah.  Weet  Indies  :  Barbados,  Cuba,  Martinique,  Sia.  Lucia. 

Tlic  opcreiihmi  of  a  shell  65  millim.  in  length  is  17  lone:  nnd 
only  11  wide.  It  is  thickened  and  cariuate  alouc:  the  iiuddio 
beneath,  the  muscuhir  scar  occupying  more  tliau  hull'  the  entire 
len<j;th,  and  tlie  nuclens  is  not  t&i'tninal  as  stated  by  Messrs. 
Adams  *  ai.d  Tryon  f  in  their  respective  Manuals  of  Conchology, 
but  Situated  three  millim.  from  the  extremity.  The  j^rowtli  at 
first  is  regularly  concentric,  but  subsequently,  lu  auit  the  nar- 
rowness of  the  aperture  of  the  shell,  the  layers  of  increase  are 

*  •GoiiriM  mF  .KruMir  Mnllujcn,'  Mil.  i.  p.  24C. 

t  '  btf  uclural  and  b^atematic  Conchology,'  vol.  ii.  p.  187. 
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added  at  one  end  anly,  Hius  producing  a  long  narrow  operculum* 
MM.  GroBB  and  Marie  ^  have  also  notieed>  in  respect  of  O,  mpe- 
ridlptt  O,  UpidiUf  and  (7.  rattU9t  that  the  nuoleua  of  the  operculum 
is  Bubapical,  and  doubtless  it  has  a  similar  position  in  other 
species.  The  description  of  the  operculum  therefore  as  usually 
given  in  tnaniials  and  other  WDrks  requires  modification,  and  the 
nucleus  should  be  termed  tgncal  or  tiibapiedl. 

8.  Cows  UAUcus,  Rwass. 

Sah.  Barbadoii  {Miia.  Cuming) ;  St.  Domingo  and  Gruadalottpe 
(^utier)  ;  Cuba  and  Martinique  (^TOrft^^rfty). 

The  single  beach-rolled  specimen  has  a  very  strongly  marked 
double  zone  of  brown  spots  upon  the  middle  of  the  body-whorL 
With  this  species  I  unite  C.  mammillarisy  Green,  C,  eattuSf  Beeve 
(not  C.  cMiU9  of  Weinkauff),  (7.  arehet^pui,  Crosse,  and  O*  §an* 
pUncietUuB  of  Beeve. 

C,  Beevei,  Kiener,  placed  by  WeiukautT  f  in  the  synonymy  of 
this  species,  U  quite  a  distinct  shell,  which  I  regard  as  the  same  as 
C.  piperatut,  Dillwyn,  not  C,  piperaiut,  Beeve,  which,  as  stated 
by  Weinkauff,  is  the  same  as  d  erfikfwetuk  of  Beck. 

4.  Pleuuotqma  (Ceassisi»ik\)  fi  scesjuens,  Oray. 

1843.  Pleurototna  fuscescens.  Gray,  Reeve,  Con.  Icon,  fig,  125* 

1845.  Pleurotoma  uii^resoens,  Gray,  Reeve,  I.  c,  fig.  2ti5. 

184o.  Fieuroiomu  liaxiilud^  HeecCt  285. 

1850.  Pleurotoma  tolida,  C.  B.  Adam,  ConMb,  CescJk.  vol.  i.  p.  61. 

So^,  Cuba  {ffOrbigny) ;  Jamaica  (C.  B.  Ad.  for  9oHda) ;  iSt. 
Vincent  {Beew  for  nip^ueetu), 

PL  nigreteetu  and  P2.  pasUlut  differ  from  the  typical  form  uf 
the  spedes  in  being  very  much  smaller,  PL  solida  being  inter- 
mediate in  size. 

In  his  *  Manual  of  Couchology  '  (vol.  vi.  p.  193)  Tryon  etatea 
thatP/.  nigreicens  of  C.  B.  Adams  and  Fl.  nigreseens  of  Gray 
are  the  same  species.  Having  types  of  the  former  received  from 
Adams  and  Gray's  types  also  for  comparison,  I  can  state  that 
beyond  a  doubt  they  are  distinct.  PI.  cuprea,  Beeve,  is  rather 
an  unsatisfactory  species  at  present,  and  1  am  rather  inclined  to 
believe  that,  as  suggested  by  Tryon,  it  will  prove  to  belong  to 
this  species  also. 

*  Journ.  dtt  Ctmoh.  1874,  pp.  933-369. 
t  OQiioh.-Oab.  p.      no.  aS. 
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5.  !VfujiEX  (OciKKBBa)  ALVEATU8,  Kietier, 

Mob.  Paoauiu  {Beeve^  KohrJf,  Sowerby);  Wesfc  ladies  (2Vy<Mi). 

Ab  suggeeted  by  Tryou  *,  I  think  there  must  bo  some  mistake 
with  regard  to  the  locality  **  PaDama  "  which  has  been  assigned 
to  this  speeiea  first  of  all  by  Beere  and  afterwards  by  otliers.  I 
have  never  seen  a  specimen  from  that  locality,  and  Mr.  G.  B. 
Sowerby  informs  me  that  he  has  frequently  received  it  with 
collections  from  the  West  Indiee>,  but  never  from  the  Pacific  side 
of  Central  America.  M,  erosus,  Broderip,  M.  obeli$e»t,  A.  Adams, 
TriUm  Cantraineiy  K^cluz,  and  probably  M,  pavpereului,  0.  B. 
Adams,  are  perfectly  distinct  from  the  present  species  and  from* 
one  another.  This  is  another  example  of  Tryon*s  rash  and  indis* 
criminate  "lumping'*  of  species,  which  detracts  so  much  from 
whateTor  value  may  be  attached  to  his  work. 

6.  PisAiriA  PU8I0  (Ltnnfi). 
Buceinum  pusio,  Reeve,  Con.  Icon.  fig.  43. 

f/i/b.  Honduras  and  8t.  Thomns  (Coll.  Cuming);  Sta.  Lucia 
{d'Orbigny  as  Purpura  accincta)  ;  Ascension  I.  (Conry), 

The  specimens  from  Fernando  Norouha  are  rather  small,  and 
much  more  distinctly  striated  than  certain  examples  from  the 
West  Indies. 

7.  Puepuiu.  H^MASTOMA,  Linnl'. 

The  specimens  obtained  by  ^Ir.  Kidiey  coiiHtitule  a  weii-markcd 
variety  of  thi«  wcH-kiiowu  t<pe(*i<V"»,  both  as  regards  form  and 
colour.  They  linve  the  spire  more  elevated  in  proportion  to  the 
length  of  the  aperture,  and  only  the  two  ii[)pL'rinoat  of  the  four 
scries  of  iiodulen  on  the  body-wLorl  are  distiiiet.  The  interior 
of  the  aperture  is  greenish  blue,  reddish  near  the  labrum,  whicb 
is  bordered  w  ithiu  with  black-brown,  upon  which  the  fine  orange 
or  yellowish  lira*  are  very  diatinet.  The  exterior  of  the  shell  is 
pnrpHi<h  bhick,  streaked  and  spotted  with  greeui.sh  white. 
P.  Jifcmastoma  in  known  from  tlie  "West  Indies,  "Went  Africa, 
Mediterranean,  Atlantic  coasts  of  ±>auce,  Spain,  and  Portugal. 

8.  CWSnOMLLA,  HBBCATOBU,  Litm^. 

JZoft.  St.  Vincent,  Grenada,  Kevis,  Cuba^  Martinique,  and 
Sta.  Lucia  iBrii.  Jftw.)* 
With  one  exception  the  eleven  Fernando  Ncronha  shells  ore 

*  Man.  Cionob.  vol.  ii.  p.  128, 
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wliite,  variegated  tritli  very  dark  brown  or  blaclc.  The  single 
specimen,  which  diffem  from  ihe  rest,  is  of  a  piukiah  tint  aparingly 
marked  with  rich  brown. 

9.  Oliva  literata,  Lamarck. 
Hah.  West  IiidicB,  Gulf  of  Florida. 

Two  beach-rolled  shells  are  all  that  wcro  obtained.  They  have 
the  transTerse  lirte  on  the  iuner  li|>  exteudiug  over  nearly  tho 
entire  leugth  of  the  columella. 

• 

10.  OuTA  (Olitella)  fitea.  {OnuiHny 

Hab.  St.  Yinoent  and  other  ialaadtf  of  the  Wt'st  ladies, 
Yenesuela,  and  BrariL 

The  shell  named  by  Mr.  Watson  *  OUvafulgida^  Beeve,  from 
Feraando  Noronha,  does  not  belong  to  that  spedest  but  is  a 
prettily  eoloared  example  of  O.  «wea,  0.  fulgiia  differs  firom 
G-meliu*8  speeies  in  the  form  of  the  columella  and  basal  canda. 
The  columella  of  O.  nivea  is  very  peculiarly  excavated,  and  this 
may  be  seen  by  looking  as  far  within  the  aperture  as  possible. 
No  such  excavation  occurs  in  O.fiilgida^  which  also  does  not 
exhibit  the  numerous  oblique  folds  or  lir»  on  the  columellar 
margin  of  the  aperture  which  distinguish  O,  nivea* 

A  Bscond  species  is  quoted  with  doubt  by  Watson  from  Fer- 
nando Noronhai  namely  O.piM^ia,  I^uclos.  The  two  fragments 
referred  to  this  species  seem  to  me  to  bear  little  resemblance  to 
Duclos*B  figure ;  but  I  have  no  hesitation  in  considering  them 
specifically  identical  with  the  other  specimen  from  the  same  spot 
which  I  refer  to  0.  nivea. 

11.  Leucozonia  cnfGrLiPERA  (Lamarck). 
Mab.  West  Indies,  Honduras,  West  Africa. 

X.  rudisf  Beeve,  is  I  consider  quite  distinct  from  this  species. 
With  this  exception  I  agree  with  Tryon  in  his  synonymy,  and 
would  even  suggest  the  propriety  of  maintaining  L,  hucozom^f 
Lamk.,  aa  a  variety  of  ibis  species. 

The  specimens  from  Fernando  T^oronhahave  stout  rounded 
ribB,  exhibit  a  distinct  submedian  white  sone  on  the  body-whorl, 
and  have  the  aperture  inclining  to  orange. 

Tryon  questions  the  West-Afirican  habitat  of  this  specieSi  but 
I  am  inclined  to  think  it  correct,  as  in  the  British  Museum  there 
sre  three  spedmens  from  that  locality  presented  seme  years  ago 

*  QsaftMopodft  of  the '  OhsllMigw'  Ex^cd.  p.  224. 
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by  a  Mr.  Lewis,  together  with  other  speeiee  which  are  imdoubtedl? 
Weat-Afrioan  forms. 

12.  Leucozonia  oo£LiiAiA  {Gmeliu), 
Hah.  West  Indies. 

The  specimens  obtained  oiOEer  no  dittereuueA  irom  ordinai'y 
Weat-Indian  ezamplee. 

13.  Latiruis  spadiceus  {Reeve). 

A  single  young  shell  seems  to  belong  to  this  specicf. 
L.  concentricus^  Reeve,  L.hreoicauday  ISAieve,  L. gracilis ^  Reeve, 
and  the  present  species  are  very  closely  related. 

14.  MiTEA,  BABBAPBvns  {QmtUn). 
Mob*  West  Indies,  Barbados,  St.  Yinoeitt^ 

Jf.  imtiktiat  Eiener,  which  Bceve  naned  Mipictat  is  perfectly 
distinct  from  the  present  apeeiea,  and  well  known  as  a  South- 
African  shell  Tiyon  *,  not  possessing  or  not  having  seen  the 
species,  at  once  condudes,  from  their  general  superficial  resem- 
blance, that  it  must  be  the  same  as  M,  harbadentia*  The  sculpture 
of  the  two  is  quite  different.  Jf.  barhadenMii  is  ornamented  with 
raised  spiral  lines,  whilst  M*  pida  exhibits  transverse  punctured 
stria.  The  character  of  the  outer  lip  also  is  quite  different. 

15.  MlTEl  (Pl  SIA)  AN8UT.ATA,  Sowevhif. 

Mitru  auaulata,  Sowerby,  Thes.  Conch,  vol.  iv.  p.  2f),  pi.  373.  fig.  474. 

Mitra  miero/.onius,  JiVece  {non  Lamarck),  Con,  Icon.  tigs.  185,  202; 
Sowerb^,  I.  c.  tig.  635 ;  Kiener,  Coq.  Vic.  pi.  28.  fig.  89  (probably)  j 
Tryon,  Man.  CoMok.  iv.p.  183,  pi.  54.  figs.  568,  669. 

Hah.  St.  Thomas  (Mui,  Cuming) ;  West  Indies,  Mdreh,  Krebs, 
and  Swift; Tryon, 

This  speeiee  is  said  to  occur  In  Polynesia,  but  the  British 
Museum  Collection  affords  no  evidence  in  proof  of  this  statement. 

The  shell  from  Fernando  Noronha  belongs  to  that  form  of  the 
species  as  figured  by  Beeve  (fig.  185). 

This  is  usually  considered  the  Jf.  mhrozonioi  of  Lamarck,  but 
if  it  be  compared  with  the  figure  of  that  species  in  the  '  Eiicy- 
clopedie  M^thodiquo*  (pi.  374.  fig.  %\  it  will  be  seen  that  it  is 
a  much  more  slender  shell.  The  true  Jf.  microzonias  has  also 
been  figured  by  Kiister  (Con.-Cab.  pi.  17.  figs.  12, 13),  and  Eeevo 
also  correctly  depicts  it  (Con.  Icon.  pi.  xxx.  tig.  242  on  left )  uiider 
the  name  of  Jf.  leucodesma.     Sowerby  in  his  descn^liua  of 

*  Mao.  Oonoh.  toL  iv.  p.  118. 
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M.  aniulata  does  not  mention  the  preseuce  of  a  second  white 
sone  on  the  body-whorl  as  represented  in  bis  figure,  but  this  does 
occasionallj  exist.  Trjon  places  this  species  in  the  synonymy  of 
M.  dermettinay  Lauik.,  together  with  M,  cavea^  Beeve,  M.  AdamH, 
Dobru,  M.  pulohella,  Iteeve,  M*  pitolina^  Lamk.,  M.  histrht 
JSeeve,  and  M.  consangumen,  Beeve.  A  more  ridieulom  iustance 
than  this  of  the  *4umping  "  of  species  I  have  new  seen.  Tryon 
never  could  have  examined  examples  of  the  so  various  forms, 
for  if  he  had  he  would  not  hare  united  them ;  he  must  haTd 
been  misled  by  the  figures,  or  perhaps  a  little  jealousy  of  non- 
pOBsesiion  umj  have  influenced  hitn. 

Keeve's  M.  leueodesnta  he  says  is  beyond  a  doubt  tbe  same  as 
M.  pardalisy  Kuster.  From  this  it  is,  in  my  judgment,  perfectly 
distinct ;  and  tbe  statement  that  **Be€ve*a  figure  of  M.  pardalis 
is  a  ColumhelW  is  sbeer  guess-work.  The  shell  figured  by 
Beeve  is  in  the  Britisli  Museum,  and  not  only  is  it  a  Mitra,  but 
correctly  identified  by  Beeve  as  M.  pardalis,  Kiister.  What 
right  bad  Tryon  to  make  such  a  statement  in  tbe  face  of  Beeve's 
description,  in  which  he  properly  characterizes  tbe  shell  as  a 
Mitra  with  four  plaUs  on  the  columella?  Numbers  of  simihir 
absurdities  occur  throughout  this  work  of  Tryon's,  which  might 
haTe  been  avoided  if  more  judgment  had  been  used  and  the  Ioto 
of  "  lumping  been  overcome. 

16.  Maboi^^ella  sagittata,  Hindi. 
Mab.  Bahamas  to  Brazil. 

M,Jiuotuatat  C.  B.  Adams,  from  Jamaiea^  appears  to  be  the 
same  as  this  species. 

17.  Tbiton  Btdleti,  sp.  n.    (Plate  XXX.  fig.  1.) 

Te^ta  late  fusifontiis,  albida,  obsolete  trizounta,  zouis  «upra 
vario' s  aurautns  ;  ant'ractus  iiormales,  supcrue  declives  ct  leviter 
com  ad  medium  biangulati.  inferiie  coustricti,  costis  louf^itu- 
dinalibus  circiter  7(iu  aiifract.  ultimo  subtuberculif'ormibus  inl'eriio 
cvanescentibus)  instrnef  i\  liris  spiralibus  tcuuibua  (in  aiif'r.  peu- 
ultimo  7-8)  alii>:(inr  lougitudimiiibus  temiioribu.s  coiieiime  cau- 
cellati ;  apertura  ovalia,  alba  ;  canalis  brevis,  dextrorsum  versus  ; 
columella  alba,  superiic  arcuala,  vix  tortuosa,  tuberculin  vel  liria 
traTiHversiH  supra  callum  teuuem  muuita ;  labrum  compresse 
varicosum,  iutuB  hvia  duodecim  m  paribus  ordiuatis  iastructuin. 

Longit.  19  millim.,  diaai.  10. 

Limfr.  joviur.— zooxK>ex,  tojl.  xx.  86 


Digitizixl  by  <jOO^iC 


490 


MB.  B.  ir.  BIBLIT  OIT  IBB 


Tli'iH  Hpecie«  beionge  to  the  t*aine  group  as  T.  gnllinago^  Eoovo 
(Con.  Icon.  fig.  6),  and  T.  testudinarius^  Adainf  Eeeve,  aud 
some  others.  Although  possibly  not  adult,  the  tjiugle  at 
hand  is  in  excellent  couditiou,  and  affords  all  the  necessary 
characters  distinctive  of  the  species.  Tlio  last  whorl  has  two 
varices,  namely  tlie  labrum  and  one  on  the  oppn.^iiL  siile.  The 
nuclear  whorls  are  broken  off ;  but,  judging  from  the  top  of  the 
lirbl  iinnn?il  -whorl,  the  apex  would  be  comparatively  small.  The 
uppeniHjst  of  the  lira?  on  \hv  ((ilmiu'lla  ia  rather  conspicuous,  and, 
together  with  tlie  uppermost  of  those  within  the  labrum,  forms  a 
semicircular  sinus  above. 

18.  TiitTON  riLEARis,  LamarcJc. 

Hah.  West  Indies,  Red  Sea,  Ceylon,  Phiiippme  iaiauds,  island 

uf  Aiiii:i,  etc.  (BrU.  Mus.). 

Till?,  like  some  other  species  of  Triton,  occurs  at  the  West 
ludiea  aud  iu  the  Indiau  and  Pacific  Oceans. 

19.  TsiTOy  (EPIDB0Ht7S)  TESTAOBVS,  MSr^h, 
Sah.  West  Indies  (Moreh). 

This  species  is  very  like  T.  dbscurua^  Beeve,  but  differs  in 
having  more  oonvex  whorls,  a  granulated  columeUar  callus,  and  a 
narrower  libral  variz  vhieb  ii  also  hollowed  out  behind. 

20.  ChrvBSA  oiHBBBiLy  Qmelin,  Yai*. 
Mdh.  West  Indief . 

With  tbia  apedea  I  mute  C  tHara  o£  G-aakoin,  witii  wliich  the 
apeeiineiia  from  Feroando  Noronha  agree.  Thia  variety  ia  of  a 
longer  and  more  cylindrical  form  than  the  type,  has  only  tracea 
of  the  black  dotting  around  the  haae,  and  no  purplish  stain 
between  the  teeth.  Soweri)y 's  figure  (Thea.  Conch,  pi.  807.  f  .  91*X 
badly  copied  by  Tvyon  (Man.  Conch.Tdl.  rii.  pi.  1.  f.  8),  does  not 
represent  the  variety  elara ;  but  a  &ir  representation  of  it  is  given 
by  Sowerby  on  pi.  816,  figure  222.  The  colour,  however,  is  not 
pinkish,  and  no  dotting  oecoia  along  the  sidea  in  the  types  de- 
scribed by  Gaakoin. 

21.  OmmL  (Tbivia)  pEDiOfVLira,  Limi, 
BxSb*  Weat  Indies. 

One  of  the  specimens  from  Femando  Koronha  ia  remiatkably 
smally  measuring  only  7  millim.  in  length. 
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22.  LrrroRiNA  TBOcniFOBias,  var.  ?   (Plate  XXX.  fig.  2.) 
Littorina  trocbiforiuis,  DiUvoyrtt  Phitippi,  AbbUd,  vol.  u.  p.  143,  pi.  ii. 

If.  12, 14, 16. 

lattorina  noduloM*  Waittm  {nw  GMia), '  Chattier*  Oatteropod^ 
p.  577. 

Testa  parra,  funfonni-OTata^  grisea  yel  nigrasoeiifl,  aUxvnodoaa ; 
aofraetuB  B^7j  convoxiuBcal],  laperioresgianoramBembQBtoibua 
ornati,  Btriisque  apinlibua  eleraiiB  panda  aoulpti,  iiltimiu  in 
medio  obtnae  aagnlatos,  aeriebiis  qoatuor  dnotiu,  ad  basim  albo 
punetatna ;  apertura  nigra,  faacia  baaali  pallida  oraata^  infeme 
aabacamioata ;  columella  lata,  purpurea^  aupeme  macula  lates- 
centi  notata. 

Longit.  19  mill.,  diam.  10.  Apectnm  7  longai  9  lata. 

It       11    n        n       9.  n        ^    ii     ®  i> 

The  above  meaaoiementa  of  two  apedmens  from  Fernando 
Koronha  ahow  the  yariiitioii  in  tbe  form  of  tbia  Tfiiiely.  The 
white  tuberelea  are  rather  acute  in  aome  apedmena,  whilat  in 
others  they  are  acarcely  raised  above  tiie  aur&ce.  On  tiie  bodj- 
whorl  there  are  two  ap^^nwimaied  aeries  at  the  periphery  and 
two  above,  and  at  the  base  ia  a  teaaelation  of  white  and  dark 
apota. 

The  shells  quoted  by  Mr.  Wataon  from  Fernando  Koronha  are 
certainly  specifically  the  same  as  those  obtained  by  Mr.  Bidley , 
and  are,  I  think,  almost  specifically  distinct  from  the  Z.  noduhia 
of  d*Orbigny.  They  have  less  angular  whorls  and  less  acute 
nodules,  of  which  there  are  two  series  on  the  body-whorl  above 
the  two  prindpal  series  at  the  periphery,  whilat  in  L.  froek^brmi$ 
(^noduloBo,  d*Orb.)  there  is  only  a  single  aeriea.  The  aperture, 
a]ao,  of  the  Fernando  shells  is  darker  and  none  of  them  exhibit  a 
second  pale  sone  at  the  upper  part,  which  is  nearly  always  vidble 
in  the  West-Indian  spedes. 

23.  LrTToRTXA  A^'JiTTJFKT^A  {Lamarcl-). 

Litonna  augulifera,  PhiUppi,  Abbild.  vol.  ii.  p.         pi.  v.  ff. 
Ilab.  West  Indies,  West  Africa  and  Pacific  {Phil.), 
Oulv  a  Rinplo  young  Bj)ecinic'n  was  obtained  by  Mr.  Bidley;  it 
agrees  in  all  particulars  with  West-Iudian  specimens, 

24.  Toxnru  ATEiOPs  {Menke). 
Hob,  West  Indies. 

Botii  Fhilippi  and  Han]ey,in  thdr  respec^ve  monographs,  admit 
this  aa  a  distinct  spedes,  but  I  am  indined  to  think  with  the 

88* 
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former*  that  T.eyelMtoma,  T,  nubila,  T.  cylindracea,  and  the 
present  species  aro  mere  yarieiieB  of  one  and  the  same  form. 

25.  Ianthina  FRAtnLis,  Lamarck. 

or  tlio  various  species  figured  by  Eceve,  that  which  he  has 
identified  as  Lamarck's  I.fra(jiUs  (Couch.  Icon.  pi.  ii.  ff.  66) 
closely  reBembleH  the  shells  from  Fenumdo  Norouba.  They  have 
the  same  perpendicular  coluinella  and  the  same  division  of  colour, 
the  "  deep-violet "  tint  of  the  base  terminating  abruptly  at  the 
periphery. 

20.  Certthium  atratum  (Born). 

JIab.  West  iudics,  Peruambuco,  and  Rio  Janeiro  (SrU»Mu9,), 
I  regard  the  C.  can  datum  of  Sowerby  as  undoubtedly  belonging 
to  this  speciea.    "  Sicily,"  the  locality  assigned  by  Sowerby  in  the 
*  Thesaurus  Conchyliorum  '  aud  iu  Reeve's  *  Conchologialconica* 
to  C  airatum,  id  evidently  incorrect. 

27.  MtlBULABUL  ALTSOLATA  (ul.  Adam). 

Calyptriea  alveolata.  A,  Adamt,  Hewe,  Con,  Icon.  wl.  li.  pi.  3.  ff.8  a-6. 
Sub.  Galapagos  Islands  (Beeve)',  St.  Kitts,  West  Indies 
(Brii.  Mus.). 

The  single  shell  from  Fernando  Noronba  possesses  all  the 
eharacteriaticB  of  the  type  from  the  GaUpagos  IsUnds.  The 
specimens  from  Fernando  Koronha,  assigned  with  doubt  to  If. 
tmeinata.  Reeve,  by  Watson  t*  in  all  probability  belong  to  the 
same  species  as  that  collected  by  Mr.  Ridley.  They  are»  how- 
erer,  only  young  specimeos,  so  that  their  determination  is  all  the 
more  difficult. 

28.  Hnpomrx  Aim<}irATU8  {JAnniy 

Hippoayx  antiquatm  (L.)»  Fiteker,  Joum.  de  Conch,  vol.  x.  p.  5,  pi.  ii. 
ff.  1-9  (anstomy) ;  Croste,  Jwru*  de  Omeh.  vol.  x.  p.  20;  MUrck^  Malak, 
Bfiil^.T0l.suv.p.  98. 

Sah.  West  Indies;  islands  of  Ascension,  St.  Helena,  and 
Trinidad  in  the  South  Atlantic,  Peru  and  California  (Brit.  Mus.). 

The  single  specimen  from  Fernando  Noronha  has  the  spire 
more  recurved  than  any  other  specimen  X  have  seen  and  it  is 
inclined  to  the  left. 

*  Conch.-Cab.,  Stdaritt/K,  [}.  2G. 
t  *  Oballeugcr  '  Gastropoda,  p.  4S1. 
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29.  HiPTOFTX  G^BATAmrs,  m. 

Hipponyx  Grayanus,  Menke,  Cmpmtert  Proo,  Z90L  5oc.  1856,  p.  4t 
Croite,  Jmam,  de  Ccmek.  1862,  vol.  x.  p.  23. 

The  distribntioa  of  this  species  appears  to  be  T617  extensiTe. 
Carpenter  quotes  it  from  Galapagos,  Sandwich  Islands,  Panama, 
S.W*  M«rico,  Mazatlan,  and  St.  Vincent  (W.  AiHea).  Some 
specimens  in  the  British  Museum  from  St.  Helena,  wrongly 
named  S.  radiaiutf  Quoy  A  Ckimard,  by  Jeffreys  and  two 
specimens  from  Fernando  Noronha  agree  in  all  respects  with  this 
species  except  in  the  more  excentrie  position  of  t1^  apex,  which 
gives  them  a  more  capuliform  appearance. 

N'erita  asckxsioms,  GmeJin. 
Li  his  monograph  of  Ncrita  in  the  Conchylien-C:ihinet,  Dr. 
von  Martens  mentions  only  tlio  if^Lind  of  Ascension  and  Guinea 
as  kicalitics  for  thiy  species.  I  liad  preTiou.sly  noted  f  the  fact  of 
its  occurrcuce  at  the  inland  of  Trinidad  off  tlie  Braziliaii  coast, 
and  now  I  record  its  presence  at  Fernando  Xoroalia,  where  it  waa 
alHO  obtained  by  the  '  Cliallenger  '  Expedition. 

TuBBO  (Calcab)  Olffrst.  TrosrheJ. 

1'roehus  Olfeni,  Troschelt  Phiiippi,  Conch.-Cab,  ed.  2,  p.  126,  pi.  122. 
f.  I. 

Ctlcar  Olfeni,  Fkeker  te  JBmer^s  Coq.  Ftp.  p.  18,  pi.  77.  f.  1. 
Trochus  digitatusy  Beeoe  (am  IMejfei),  Cmtek.  Icon.  pi.  5.  f.  34 ; 
Sawerbjf,  Tle#.Tol.T.  pi.  504.  fig.  135. 

Hab,  Brazil  (PlUlippi  4r  ^Ueker), 

The  localities  quoted  by  Beeve  and  Sowerby,  namely  Central 
America  and  Fanama»  will  doubtless  prove  incorrect. 

Failing  to  recognize  this  species  as  T,  Olfeni^  Sowerby  has 
placed  that  name  among  the  synonymy  of  21  imitieaiu9,  which, 
however,  is  a  perfectly  distinct  shell.  T.  d^taiu*  of  Beshayes, 
as  pointed  out  by  Philippi,  Fischer,  and  Carpenter,  is  identical 
witii  the  common  21  mguis.  Wood,  of  the  Califonmn  coast, 

    « 

82.  TBOOHVa  (EuTBOOBus)  jrJVBiirus,  Chmlin, 

RiA,  West  Indies  {FhiUppi  Sf  mwher)^ 

The  two  specimens  from  Fernando  Koronha  are  more  widely 

*  Ann.  &  Mag.  Nat.  Itist.  1872,  -voL  he  p.  964. 
t  Ihid^  1681,  ToL  Tui.  p.  431. 
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umbilieated  than  tlie  ebella  figured  Beeve*  and  Eucherfi  and 
also  differ  in  foim,  being  wider  at  tbe  bsBo  and  more  sbortly 

conical. 

PiBcber  has  already  pointed  oat  tbat  the  localities  of  Seeve 
and  Lamarck,  Swan  Birer  and  Manritiiifl,  are  probably  ineorreot. 

33.  Tbocuvb  (Eutbochus)  oEMMOiua,  Meeoe, 

This  I  believe,  aa  in  the  case  of  the  preceding  species,  is  another 
instance  of  a  wrong  locality  (Philippine  Islands)  assigned  by 
Beeve. 

Two  specimens  from  Fernando  Noronha  agree  in  every  minute 
detail  with  the  types  in  the  British  Museum,  and,  as  the  sculpture 
and  lineations  are  so  remarkable,  tbc  i clout  ity  is  beyond  doubt. 
Tbe  umbilicus,  which  is  as  large  as  tbat  of  T.  jujubinusy  at  once 
distinguishes  this  species  from  T.  nohilis^  with  which  Philippi]; 
questioned  its  relationship.  Tbe  tjrpe  of  Eutroehut  was  named 
E,penpec(ivu8  by  A.  Adams ;  but  as  that  name  was  previously 
need  by  Koch  for  another  species  belooging  to  the  same  gronp, 
Pilsbuiy  has  renamed  it  M  Adtmtu 

34.  FissuaELi.A  cancellata,  Sowerhy. 

Fissurella  cancellata,  Sowerbyj  Ccmeh,  III,  sp.  38»  pi.  72.  f.  29. 
Sab.  West  Indies,  Honduras. 

With  this  species  I  would  unite  Fiss.  tiffitta,  Beeve,  and  F, 
Imtiginota,  Beeve.  A  third  species  of  the  same  author,  F.  cegis, 
is  also  very  similar,  but  the  form  is  a  little  more  elongate  and  the 
radiating  riblets  are  squamose  at  the  points  of  intersection  with 
the  conceutric  Itro. 

.85.  FlSSUBEl.I.A  ALTKJtNATA,  SnfJ. 

Fissurella  altcrnata,  Soy,  Journ.  Acad.  N.  8ci.  Fhilad,  1822,  vol.  ii. 
p.  224 ;  Reeve,  Con.  Icon.  pi.  xii.  f.  S4  (probably). 
Fissurella  larva.  Reeve,  I.  c.  f. 
Fissurella  Dysoni,  Reeve,  I.  c.  t  WJ. 

Ilah.  Maryland,  &c.(Sai/);  Bermuda,  St.  Johns,  Honduras 
{JJrit.  Jlifs.). 

The  sculpt  lire  of  the  three  iibovi -named  forms  is  esseiitijvlly 
he  same  and  the  character  of  the  orilice  is  similar,  and  all  have 

•  OoD.  loon.,  Zhyphinus,  pi.  2.  fig.  12. 
t  Kienor's  Coq.  Viv.,  Trochm,  pi.  18.  f.  2. 
t  Oonch.-€ab.,  Troeku»,  p.  60. 
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the  interior  at  the  apex  indented  with  a  transverse  line  or  pit  at 
the  larger  end  of  the  perforation,  as  described  by  Say. 

86.  PFiBSUBiOiiA  B4BBAi>xirBi8,  OmeUn, 
Sab.  Wert  Indiee. 

There  m  two  or  three  ■peoimem  from  Fenumdo  Nonmba 
which  cloeelj  approach  thia  apecieB,  but  I  do  not  feel  abiolaielj 
certain  of  the  identification. 

87.  ?FiBauBiLLA  airsEO0i.A,  Itvmi, 

Mab,  Mediterranean,  Spain,  Morocco,  coaat  of  Gambia,  Cape 
Yerd  laUnda. 

Sereral  apedmena  &om  Ebmando  Iforcmha  in  some  reapecta  ao 
doaely  reaemble  tfaia  apeoiea  that  I  heaitate  to  aeparate  them. 
The  interior  ia  of  tho  aame  greeniah  tint,  the  orifice  baa  a  purplish 
tint  or  ia  ringed  with  purple,  bat  the  outer  anrface  ia  unifonnlj 
darksr  than  Mediterranean  examplea.  With  regard  to  aeulptqxe 
it  ia  difficult  to  aay  that  anj  material  difference  eziata,  aa 
apectmena  from  any  giren  locality  exhibit  alight  Tariationain  the 
fineness  and  number  of  the  radiating  atri»,  auch  aa  maybe  noted 
in  the  aeriea  from  Pemando  Noronha. 

38.  AoiLBA  iroBOHHBNsis,  8p.  n.    (Plate  XXX.  figa.  8,  8  a.) 

Testa  ovata,  postice  latior,  mediocriter  elevata,  nigreaoena, 
radiia  pallidis  picta,  ad  apicem,  paulo  ante  medium  situm,  eroaa, 
nigra,  radiatim  tenuiter  striata,  lineiaque  inerementi  aculpta; 
pagina  interua  intra  dcatricem  Digricans,  apicem  Terana  callo 
tenui  sensim  albicana,  extra  dcatricem  fere  ad  marginem  caemleo- 
albida,  ad  marginem  anguste  nigro  limbata,  antice  ab  apioeuaque 
ad  marginem  radio  lato  obscure  et  poatice  alio  latiore  picta. 

Long.  24  roillim.,  lat.  19,  alt.  9. 

This  species  baa  a  smoother  surface  than  A.  tubrtigoia,  d*Or- 
bigny  (=Loitia  onydiina^  Gould),  from  Bio  Janeiro.  Idke  that 
apedea,  however,  it  baa  in  the  interior  a  broad  obacnre  ray  firom 
the  apex  to  the  margin  in  fipont  and  a  broader  one  at  the  oppoaite 
end.  These  rays,  however,  are  more  diatinct  in  the  pxeaent 
apedea  than  in  the  Brazilian  ahelL  The  external  radiating  atria» 
being  very  fine,  do  not,  aa  a  rule,  produce  a  crenulated  "^w^gin, 
but  in  some  inatancea  a  slight  crenulatiou  occura*  The  aurftrce 
within  the  muscular  acar  i»  almost  black,  forming  a  marked  con- 
traat  to  the  pallid  apace  between  it  and  the  black  margin.  The 
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ibellB  foimd  attached  to  rocks,  when  placed  upon  a  6at  surface, 
rest  upon  the  anterior  and  posterior  margins  only,  so  that  the 
sides  are  slightly  raised. 

39.  Chitok  (IscnNociiiTox  ?)  pectinatus,  Sowerhy. 

Chiton  pectinatus,  Sowerbj/f  Con.  III.  pL  174.  f.  146  i  Reeve,  Con.  Icon. 
pi.  2fi.f.  133. 

TIab.   r  (Eeeve);  West  Indies  (P.  P.  Carpenter  in  Brit. 

Mus.). 

The  marginal  scales  are  not  at  all  well  drawn  by  Sowerby, 
being  much  too  elongate. 

40.  Chitok  (IsCHKOCHnoir)  CABiBB.BO]iiFif,  Cktrpenier, 
(Pifttc  XXX.  figs.  6,  5a.) 

Testa  elongato-ovalis,  vix  carinata,  varie  picta^  griseo-olivacea, 
albo,  rufo  et  oliTaoeo  picta,  vel  purpurea,  intardum  nigrescens, 
albo  virgata,  yalvis  tenoinalibus  concentrice  ct  rugose  granoso- 
striatis  vel  squamatis,  centralibus  liris  tenuiBsimis  gnmosis  cur- 
Taiis  flexttosis  omatis,  areis  lateralibos  rugose  granoais  yel  squa* 
inatisi  valva  postica  pone  apie^  centralem  leriter  concava; 
cingulum  minute  sqnamatum,  squamis  minutis  eiongatis  oTalibus 
indutum,  pallide  roseo-griseum,  dilute  nigro  tessellatum. 

Longit.  27  millim.,  diam.  9. 

Jiah.  St.  Thomas  {BrU.  Jftfs.). 

The  above  appears  to  be  a  maiiuscnpt  name  attached  to  speci- 
mens in  Cuming's  collection  which  are  identical  with  few  shells 
from  Fernando  Norcnlm.  Tlie  colour  is  very  Toriable,  some 
specimens,  when  viewed  from  a  distance  of  twelve  inches,  appearing 
olive-grey  speckled  with  white ;  others  are  of  a  pinkish  cream- 
colour  speckled  with  red  or  blotched  along  the  sides  in  front  of  the 
lateral  areas  with  blaok,a8  in  some  of  the  specimens  from  Fernando 
Noronha.  The  granules  or  scales  of  the  lateral  area  and  on  the 
front  and  posterior  vaJres  are  peculiarly  flat  and  are  somewhat 
transversely  arranged  on  the  former  and  concentrically  on  the 
latter.  The  central  areas  are  finely  punctured  along  the  centre* 
and  become  more  and  more  coarsely  grauosely  1  irate  as  the  sides 
are  approached.  One  example  is  almost  entirely  reddish  purple, 
and  others  are  blackish  with  a  broad  pallid  stripe  down  the  middle 
from  end  to  end. 

41.  CniToir  (Acakthochitok)  astbiqbb,  JReeve. 
Chiton  astriger.  Reeve,  Coneh*  leou,  pi.  xviii.  f.  109. 
Rob.  Barbados. 


Digitize^!  by  Google 


EOOXOOT  OF  nBKANDO  ITOBOITHA. 


497 


Reeve  describea  this  species  as  "  smooth  along  the  summit,  very 
closely  finely  striated  on  each  side,"  Tlu8  is  not  at  all  accurate. 
The  central  portion  of  the  non-terminal  valves  has  a  defined 
elongate  8ubtrianp:ular  apace  which  is  sculptured  with  minutely 
granular  lines,  and  tlio  sides  arc  densely  but  rather  more  coarsely 
granulated.  The  figure  (47)  of  the  detail  of  sculpture  of  C. 
culosUf  Reeve,  which  T  believe  to  bo  the  same  species,  gives  quite 
as  good  an  idea  of  the  ornaineniation  as  fii^ure  109.  The  outer 
margin  of  the  mantle  boars  a  fringe  of  the  same  glassy  spicules  as 
compose  the  tufts. 

42.  DoBis,  8p. 

A  Kingle  specimen  was  obtained,  whieh  appeara  to  belong  to  the 
same  species  as  an  unnamed  example  in  the  British  Museum  from 
the  West  Indies. 

43.  Ai'LYsiA,  sp. 

An  animal  about  an  inch  long  is  all  tliat  was  found.  Tt  pro- 
bably is  not  full-grown.  No  attempt  has  been  made  to  identify 
either  this  or  tlie  preceding,  as  both  belong  to  diiheult  groups 
requiring  special  study. 

44.  SurnxKABU,  pioiA,  rar.       (Plato  XZX.  figs.  4-43.) 
JETod.  Bio  Janeiro  {^Orbigny). 

The  speeimens  from  Fernando  Noronba  are  ezt«nia%  blackish 
with  numerous  whito  radiating  costao.  The  inner  surface  also  is 
much  darker  than  in  the  type  specimens  from  Brazil .  8»  hispida^ 
Ghiuld,  also  from  Bio  Janeiro,  appears  to  be  the  same  species. 
S,  Itneolataf  d*Orbigny,  from  Cuba,  is  a  larger  form,  and  the  only 
species  that  appears  to  have  been  discovered  in  the  West  Indies. 
One  or  two  spedea  are  known  from  Bermnda  (S.  brunnea, 
Hanley) ;  and  Say  has  described  a  form  £rom  East  Florida. 

45.  Yen- I  S  (Ahaitis)  paphia,  Linnc. 

Hab*  West  Indies  and  Oape  Yerd  Islands  {BrU,  Jftw.). 

46.  Cabdiifm  sgnFT-oxGATUxr,  Sowerbjjf* 
Hah,  St.  Thomas,  West  Indies. 

47.  CABonminiDiuic, XtMie. 
Snh.  West  Indies. 

*  lyOrfaignj.  yoj.Aiiite.lttrid.*ToLT.p.460,pL66wC7-U. 
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48.  SncsLK  oosDiroBMis,  Cfktmmig. 

1/66.  Telliua  reticulata,  Linnil,  Sj/st.Nat.  ed.  12,  p.  1119. 
1795.  TelliiM  ooidifiiniiub  CkemmUM,  (\Nie&.»C«5.  vol. zi.  p.  m,fL  199. 
ff.  1941^. 

1816.  Tdlina  deensMl^  Wood,  Gai.  Cone*,  p.  190,  pi.  43.  figa.  2, 3. 
1822.  Amphidesma  orbiculatli  Soy,  Journ,  Awid,  Nai,  SeL  PAilsrf. 

vol.  ii.  p.  307 ;  Bene,  t  13. 
1826.  AmphideamA  ndiata,  Sa^f,  I.  c.  voL  r,  p.  220 ;  Bseve  (m  of 

Ruppell),  f.  12. 

1832.  Amphidesma  lenticuiarUf  Sowerbjf,  Proc.Zool.  Soc,  1832,  p.  200; 
Con.  m.  f.  9;  Rene,  f.  39. 

1841.  Amphidesma  reticulata,  Sowerbjf,  Con.  Illust.  p.  8;  Reeve,  i.  29. 

1841.  Amphidesma  snbtruQcata,  Sowerfry,  I.  c.  p.  7* 

1845.  Amphideinui  Hywaum,  C.  B.  Adam,  Anoc.  Bo»t»  Soe,  NaiMUi 
f ol.  ii.  p.  10. 

1863.  Semele  tineoab.  A,  Adoma,  Proe.  Z(mI  5oe.  1863»  p.  96;  Umiw, 

f.  28. 

1853.  Semele  luteola,  A.  Adams,  I  c.  p.  95 ;  Reeve,  f.  42. 
1853.  Semele  modesta,^!.  Adams,  I.  c.  p.  95 ;  Reeve,  ff.  36  Or-b, 
1853.  Ampbidesnut  cordiformis,  Reew,  Con.  Icon,  f.  30. 

Sah,  Wwk  Indies,  Bemuda,  Bia  Janeiro,  Aeeennoii  Island, 
Bt.  Helena,  Cape  Palmaa,  and  Fernando  Po  (Brit*  Jfiit.). 

Having  carefully  studied  a  large  series  of  spf  cunens  froni  ilie 
above  localities,  the  types  of  iSf.  lemHeuhrU^  said  to  have  been 
obtained  in  West  Colombia,  also  the  types  of  8,  ekinenthf 
8,  reiieulaia  (Sow.),  8.  wubiruneaia,  8.  luteola,  and  8,  modetta, 
also  the  specimens  figured  bj  Beeve,  I  am  inclined  to  believe  that 
alljtbe  above-named  forma  constitute  but  a  single  variable 
species. 

Some  authors  have  considered  this  species  to  be  the  T^na 
rvHeulaia  of  Linn^ ;  but  I  am  rather  inclined  to  thiuk,  with 
Hanley,  that  there  is  not  sufficient  evidence  to  determine  this 
with  any  degn'O  of  certainty.  The  locality  *'  Ohina^*'  from  which 
Adams  named  a  form  8,  nnetm,  I  regard  simply  as  one  more  of 
the  innumerable  errors  of  *' habitat*'  occurring  in  Cumiog's 
collection. 

49.  Til  AM  A,  Bp.  incert. 

^^cveral  specimens  of  a  Bjiocies  of  Chamn  were  taken  on  the 
rocks ;  but  the  piirfaces  are  so  eroded  and  water-worn,  that  it  is 
impossible  to  determine  them. 
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60.  Mttilvb  sxvBTfTfl  (Zcmarek),  Beeve* 
This  u  a  Wegt-Indum  species,  and  was  also  obtained  by  the 
'  Challenger '  expedition  at  Fernando  Norooha  and  Pemambuco*. 

51.  Abca  imbeicata,  Bruquilrc. 

Thia  species  was  also  olUauitd  by  the  '  Challenger'  Expedition 
at  Fernando  Noronha;  and  other  examples  were  dredj^cd  near 
Cape  York,  N.  Australia.  Thin  .scenid  a  romarlcable  distribution  ; 
still,  as  far  as  I  can  discover,  there  appears  to  bo  no  dilfer- 
ence  in  the  shells. 

52.  Ahca  (Acah)  Adamsii,  Shuttleworth,  MS.?. — ^Arca  Adamsi 

in  Cuming^s  Collection.    (Plate  XXX.  figs.  6,  6  a.) 

Testa  oblonga,  subquadrata,  sordidc  albida,  incequilateralis, 
antice  curvata,  postiec  oblique  areuata,  interne  in  medio  levissime 
simiata,  lineia  elevatis  radia]itibuH  alii.-^que  eoncentricis  cancel- 
lata  ;  umbones  parvi.  pnruin  ren)oti,  pauIo  ante  medium  collocati; 
area  dorsalis  angusta,  utrinque  aeuininata;  ligaraentum  mini- 
mum, adamantifortne,  transversim  striatum ;  pagina  iaterna 
alba,  radiatim  j)lus  minus  >iibstriata, 

Loiigit.  12  millim.,  alt.  7^/,  diam.  7?^. 

Hah.  St.  Yineents,  Jamaicn,  and  St,  TliomaB  (Brit.  Mus.). 

Two  Bpecinieny  bearing  trie  above  name  occur  in  Cuming*s 
collection,  and  others  from  Jamaica  presented  by  Dr.  P.  P. 
Carpoiiter  nre  also  similarly  Inbelled  ;  but  I  liave  not  succeeded 
in  lindmg  any  de^^cnptiou  by  Shuttleworth  of  this  species. 

It  is  closely  related  to  A.  lacfea,  Linn.,^'l.  solida,  Rowerby,  and 
some  otiiers.  The  points  of  contact  of  the  radiating  and  con- 
centric lira'  :\rv  n(n]nlnns,  and  a  little  coarser  than  in  either  of 
the  above-named  species.  The  muscular  impressions  arc  clearly 
dc lined  by  a  raised  ridge  which  is  contiuued  upward  towards  the 
umbones. 

58.  Java  nqaxuoM^  Lamarck,  Ymr, 

Sab.  Atlantic,  Pacific,  and  Indian  Oceans. 

The  distribution  of  this  species  is  given  in  mj  Beport  upon  the 
'  Challenger  *  Pelecypoda.  The  spedmens  from  Fernando  No- 
ronha seem  intermediate  between  L,  squamo$a  and  Z.  multp- 
cosiaia,  having  fewer  ribs  than  the  latter,  and  more  than  typical 
examples  of  the  former. 

A  specimen  22  millim.  long  has  twenty-six  libs,  and  another 
example  16  millim.  in  length  has  bat  twenty-one. 

*  Htlf' Beport  on 'CbaUenger'LantflHImwdiiatitp,  272. 
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M.  Sfoxbixus,  ep. 

A  few  odd  valves  picked  up  on  the  fihom  are  too  much  worn 
to  be  identifled  with  certuoly.  About  a  dozen  forms  have  been 
dcecribed  as  West-Indian ;  and  douhtlesB  it  is  one  or  more  of 
these  species  which  occur  at  Fernando  Noronha. 

II.  TEBBESTBIAL  SPECIES. 

1.  HBLIX(OfHTOeTBi.?)QUlKQirBLnUTA.  (F1.XXX. figs.7-<-7r.) 
Testa  discoidea,  supra  leviter  conveza^  infeme  anguste  umhi- 

Ucata,  tenuis,  viridi-flavescena,  nitida;  anfractus  7,  lente  acerea- 
centeSi  convexi,  incrementi  ]ineia  striati,  supra  peripheriam  in- 
distincte  concavus,  antioe  hand  desoendens,  intus  plicia  tribua 
inequalibus  perlucentibns  muDitus,  lamellisque  duobos  validia 
parietalibus  iustructus ;  apertura  semilunata,  parva ;  peristoma 
tODue,  baud  ezpansum. 
Diam.  maj.  6  millim.,  min.  5|,  alt»  3. 

Mob,  Found,  both  living  and  dead^  at  the  north  end  of  the 
isUmd,  also  on  Platform  Island. 

S.  entodontaf  Pfetffer,  irom  Ecuador,  is  an  allied  form ;  hut 
has  a  flatter  spine,  more  open  umbilicus,  and  no  parietal  lirap. 

2.  Bfltmus  (Tomtgekuk)  AMAGEi,8p.  u.  (Plate  XXX.  fig.  8.) 
Testa  Bubovatn,  riinata,  solida,  fusca,  zouia  anguBtia  albis  trana- 

versis  (iu  anfr.  ultimo  quatuor)  cincia  ;  nnfractus  5,  convex luaculi, 
liiieis  incrementi  siibrugosis,  striisque  tciiuiHsimis  apiralibus 
sculpt i,  ultimas  magnus,  antiee  descondens,  post  labrum  con- 
tractus, bcrobiculatus  ;  aperturn  irreguiaria,  louj^itudiniti  totiuw  | 
paulo  superni!",  flentihuH  <{uatuor  in;equalibus  (duobus  parvia  in 
parieto  apcrluruli,  uuo  maguo  comjirc^Ho  in  niargine  dextro,  iino 
tuberculiforiui  valido  in  mnrgini'  columellari)  inunita  ;  pcn'stoina 
album,  voldc  incrassatum,  leviter  reiiexum,  margiuibus  caiiu  vraso 
junctis. 

LoDgit.  23^  millim.,  diam.  16. 
»     17i     „        „  12^ 

The  above  raeasurementa  show  tbat  considerable  difference 
exists  in  the  size  of  specimens ;  and  it  is  a  curious  fact  that  the 
amallest  example,  obtained  from  a  native,  is  the  only  one  which 
appears  in  &irly  fresh  condition.  All  the  rest  Avere  found  by 
Mr.  Ramage  imbedded  in  sandy  mud  on  a  raised  reef  at  Tobacco 
Point,  and  have  a  semi-fossiJised  appearance. 

The  only  forms  at  all  approaching  that  now  described  are  the 
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species  of  Uomi^erus^  all  of  wbidi,  however,  have  a  much  more 
complicated  oral  dentition,  and  an  t^diffefent  fona,  with  the  last 
whorl  aacendiDg,  and  other  marks  of  distinetDeaa. 

Iq  general  form  and  texture  of  the  shell  it  ia  not  at  all  unlike 
Fjfthia  ififiaia^  Pfeifler ;  bnt  of  eonrse  has  not  the  expanded  lip 
or  the  same  dentition  as  that  genns« 

Two  only  of  the  twenly  specimens  which  I  ha^  e  examined 
exhibit  any  variation  in  the  teeth  of  the  aperture.  These  want 
the  two  parietal  denticles. 

3.  BtTLiirus  (BuuiruLVs)  Sidleti,  hj).  u.  (Plate  XXX.  fig.  Q.) 
Testa  parva,  oTata,  supeme  aeuminata,  urabOicata,  fusca,  ad 

peripheriam  luteo-llneata ;  anfiraettts  5-0,  oonTeziuaculi,  lineia 
incrementi  striisque  spiralibos  tenuissimis  sculpti,  ultimus  antice 
baud  deaoendeos ;  apertura  orata,  intus  f  usco-camea,  linea  pallide 
mediana  omata,  longit.  totius  ^  ad  »9[uans ;  peristoma  nndique 
expanaum,  eameo-albidam»  marginibas  eallo  tenui .  (interdnm 
crasso)  snpeme  subtubercuUformi  junctis. 
Longit.  12  milHm.,  diam.  6. 

JZaft.  Living  under  bark  of  Mango-trees  in  the  garden  and  on 
the  north  aide  ol  the  island ;  also  found  at  the  base  of  the  Peak, 
north  side,  under  stones,  and  on  Bat  Island, 

X  do  not  know  any  species  sufficiently  near  this  form  wherewith 
to  offer  a  comparison.  It  resembles  somewhat  in  form  certain 
species  otPariuh ;  it  iaintly  recalls,  chiefly  on  account  of  colour, 
Bulmui  Jaedbi,  from  the  Galapagos  Islands;  and  the  spiral 
striation,  although  finer,  somewhat  resembles  that  of  aome  of  the 
species  of  the  genus  Fleeoirmna. 

4.  Pli'a  SOLIXABIA,  ap.  n.    (Plate  XXX.  figs.  10,  10  r/,) 
Testa  uiiuuta,  rimata,  albida,  ovato-cyliudracoa ;  aniriictua  5, 

couvtjxi,  8triis  incrementi  tenuibus  sculpti,  sutura  vix  obliqua 
sejimeti,  nltiinuti  pone  labrum  siibvaritosiia;  apertura  parva, 
quiuque-dentata  J  iiente  valido  tluplici  columellari,  iino  miuore 
etiani  dupliei  in  pariete  uperturali,  duobus  parvia  ab  inar^n'ne 
dextro  reiuotis,  quinto  miiiuto  ba^nli  ;  peristoma  auguste  &xpau- 
»uin,  album,  marglnibu^)  callo  tenui  junctis. 

Longit.  2^  millim.,  diam.  1^* 

Mab.  Platform  Island. 

This  species  is  a  triHe  less  cylindi'icai  tliau  P.  pelluciihi,  Pfeitl'er, 
a  Cubau  bpecles  ;  but  has  the  uumbcrof  teeth  aud  their  arrange- 
meut  similar.   The  columellar  tooth,  however,  is  double,  the 
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upper  portion  of  it  being  most  prominent ;  the  tooth  abore  it  upon 
the  body-whorl  is  single,  biforcating  at  the  end.  The  three  re* 
maining  teeth  are  rather  remote  from  the  margin  of  the  aperture. 
The  anterior  part  of  the  last  whorl  juat  behind  and  paiaUel  to 
the  kbrom  ezhibita  a  longitudinal  swelling  or  variz,  towards 
which  the  lip  expands. 

5.  Stskootjua  (Opeas)  ocTOiroinBB»  C  B,  Adams, 
Kah.  Jamaica^  Cuba,  St.  Thomas. 

This  species  is  more  stronglj  striated  than  8.  tubula^  has 
rounder  whorIs»  a  deeper  suture,  and  a  larger  apex. 
Four  specimens  were  obtained  at  Phtform  Island. 

6.  Stenogtea  (Opeas)  subvla,  Pfiiffer, 

Hab.  Cuba,  Porto  Eico,  <fcc. 

The  specimens  firom  Fernando  Noronha  agree  ezactlj  with 
examples  of  this  species  from  Porto  Bico.  Thej  were  found 
beneath  stones  on  the  promontory  between  Cfaaloupe  Bay  and 
S.  Antonio  Bay. 

7.  Htenooyra  (Opeas)  Becklaita,  var. 
Hab.  Island  of  Opara,  Peru,  Brazil. 

The  shells  from  Fernando  Noronha,  obtained  at  the  same  spot 
as  the  preceding  species,  answer  well  to  Pfeiffer's  description ; 
but  they  are  more  Htimgly  cosHthte  than  Bfazilian  specimens 
with  which  I  hare  compared  them. 


ni.  PBESHWATEA  SPECIES. 

1.  Pla2^obbi8  xonoxiiEysrs,  sj).  n.  (Plato  XXX.  figs.  11-11  5.) 

Testa  parva,  valde  cl  inprc^sa,  Hiipenie  iu  modio  depressa, 
infetne  subplanulata,  albida,  tenui,  subpelJucida ;  aiifractiia  4, 
BUpeme  convexiusculi,  striis  incrementi  tenuis  iims  sculpti, 
infeme  radiatim  subplicati,  ad  suturam  angustissime  Tiiarr^iiiati, 
ultimus  infra  medium  obtu^^o  cariuatuH  j  peristoma  teime,  mar- 
ginibua  callo  filiformi  jnnctis,  superiore  oblique  arcuato. 

Diam.  miy.  5  millim.,  nnu.  4^,  alt.  1. 

This  species  is  about  the  same  size  aud  shape  aa  P.  Gilherti, 
Bunker,  and  P.  fragilis,  Brazier,  from  Australia.  The  lower 
surface,  however,  is  ilatter,  and  the  curve  of  the  lip  differeut 
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when  viewed  from  above.  It  was  Toy  plentiful  ia  the  lake  on 
the  Bottth-weet  corner  of  the  island. 


Jjitt  of  Species  obtained  at  Fernando  Norw^M  by  the 
'  ChaUen^er '  Mepedition. 


Acmeea,  sp. 

Littwina  noduloia,  d'M. 
Nerita  aMcmioou,  Gmdm. 
CerifhiopaiSp  sp. 
Oolumbella  mercatotia,  Lbm, 
CyliduiaiUMronyeasis,  Wattoii, 
Fosaarus  aiiilNg;uu8  (Ltnn.). 
Marginella  sagittata,  Hinds* 
Mitrularia  uucinata  (Rve.), 
Nassa  capillaris,  iVatson* 
Oiiva  fulgida,  Reete. 
— ^  pulchella  (?),  Duclos. 
Pliaaiandla,  sp. 
Biasoa,  ap* 


Scalaria  hellenica,  Forbes. 
Siphonodentaliuui  tetrascbibtum, 

Wattmt, 
SoiainiBiy  ap« 

Stomatella  nigra,  Quoy  4*  O, 
Utriculus  cmaliculatni 

Xenopbora  comigata  (AaiM). 
Chiton  Boogii,  Haddon, 
Pcotnnculus  pectlnatus  (Gmelin), 
Ki-vilui  siilicniirdlata,  Smith* 
Curdium  medium,  LinnS. 
Lucina  pecten,  Lamarck. 
Mytiliu  exustus,  Rve, 
Areamibijcata,Bnt7. 
Paeten  nonmlienaia,  9miik* 


For  the  above  speoiei,  see  the  Beporta  on  the  Gasteropoda, 
Polyplacophora  and  LameUibranohiata,  by  B.  B.  Watson,  A.  C. 
Haddon,  and  £.  A.  Smith  reapectiTeljr. 


EXPLA^iAIiOH  OIP  PLATE  XXX. 

Rg.       1.  Trifon  Ridki/i,  ep.  n. 

2.  LUiorina  tro<:hiformi»,  var. 
'6,  '6  a.  Aeinaa  noronhensis,  ap.  n. 
4-4  b,  S^fbonaria  pieta^  yar. 

6.  <»Uoit(^biutobiton)emibmnim. 
5  a.  Ditto.   Central  Talta^  nugnifled* 
6, 6  a.  Area  (Acar)  AdanuH. 

7-7  C.  Hefix  (Ophioijyrn?)  qubiqucllrtUa.    7  ft  Aperturo^  onUrgBd;  lip 
broken  away  to  hLow  the  teetli. 
8.  Uuiimus  (  Tomiffcrus)  Eaiiiagci,  sp.  n. 
Ol      M     {BvMmultu)  Ridleyit  sp.  n. 
Vk  PupauoHtwiOf  ap^ n.  10a.  Apirtnn, anlaisad. 
11-11  b,  Pkmofbis  mronkmukt  ap.  n. 
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POLYZOA. 

By  B.  KiBXPATSiCK, 
Assistant  in  Zoological  Department,  British  Museum. 

POLYZOA. 

The  specimeus  chiefly  eucrust  Bhelk,  and  are  geuerally  luucli 
worn  away. 

1.  AjiT&x  AibCTAy  Minekg, 

2.  SimroTUM  ATicvLABSy  Pitper^ 

3.  SCBUPOCELLAHTA  FBONDIS,  D.  sp. 

4.  CniBRllMA.  liADIATA,  MolL 

5.  SmITTTPOBA.  AITTIQUA,  JSm*A:. 

(MifUia  anti^iuat  Smitt.) 

6.  Steoavoiohblla.  Smmr,  Mineis* 

7.  Mabtioopuoba  l)iTEUTin;r,  Audouin. 

8.  SOHIZOPOBKLLA.  UKIC0UNT3,  Jokutton, 

9.  Lepbalu.  depeesba,  £uak, 

(I!t^r0Ua  rowMgerat  Smitt.) 

10.  Lepbalia  clbidostoka,  Smitt, 

11.  iiiii.NCHOPoiiA  BI8PIN0SA,  JuIiJint, — (Euciualiiig  GoryuHia 
a2Li».) 

12.  CeLLEPOBA  liLDltEi'l,  U.  Bp. 

18*  MicBOPOBELLA  YiOLAOEA,  tTbAnff^^SncTOSting  Qorgimia 
axis ;  (both  purple  and  white  Tarieties). 

14.  ObISIA  HOLDSWOBTEtl,  Buth» 

15.  Amatxiia  BBAbXi.iKicBJd,  Buth, 

Eamily  Cbilvlaeiidjs. 

Genus  Scbupocbllabia. 

SCBUl'OCELL.UaA  I  HOXDIS,  11.  sp. 

Zoa'ciii  of  mcdiuiu  size,  alternate;  area  o\al,  uccupyiiig  nearly 
h;i1f  the  front  of  cell  ;  spines  2-4  on  the  outer  side,  2  on  the 
inner ;  iowermoat  spine  on  outer  side  bending  over  the  top  of 
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I  the  aperture  and  giving  off  processes  from  it3  upper  border; 

I  operculum  entire,  large,  oval,  marked  with  concentric  strisB  ;  on 


some  cells  a  small  pointed  avicularian  cell  projecting  from  the 
front  of  the  cell ;  lateral  avicularia  wanting ;  on  dorsal  surface 
vibracula,  bhuUI,  ilnttened,  obliquely  placed ;  set®  long.  OoDcia 
small,  globose,  vitreous,  punctured. 

The  presence  of  the  antler-like  spine  acroas  the  top  of  the  area 
is  a  marked  character  of  S.frondia, 

Loc.  Fernando  i!ioronha ;  Peruambuco. 


Familj  Cxllspo&ioa. 

Genus  Ckllbpoba. 

OXLLBFOIU.  BlDUTI^  II.  ip.   (Fig.  2,  p.  600.) 

Zoerinm  looedj  enonuting;  moasim  deeomlieDt^  reefamgnlar, 
and  flafcteiied  at  the  nuurgms,  heaped,  somewhat  ventriooee  sub- 
Tertkal  in  the  centre,  separated  by  raised  lines;  orifiee  from 
semieireiilar  to  sabqoadrate,  with  eeneave  proximal  margin ;  two 
or  three  short  processes  surrounding  tiie  orifice;  at  base  of  an 
anterior  prooess  a  small  aTicularium  ftdng  inwards^  with  imaU 
semieircular  mandible.  On  the  front  of  some  ceUs  a  small  avion* 
larian  cell  with  small  rounded  mandible.  Ocsdam  shaped  like  a 
thick  semi-disei  concave  below,  overhanging  the  mouth  of  the 
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cell  ;  mucTonate  processea  on  the  upper  surface;  front  wall 
of  ouMiium  with  a  bemicircular  membrftnous  area  oa  the  front 
wall. 


•   The  ooDcium  of  C.  Ridleyi  is  remarkable  in  its  shape  and  relations 
to  the  zocrcium  ;  also  there  is  a  curious  resemblance  between  the 
membranous  area  and  the  oritice  of  the  zooecium. 
Loc.  Feraondu  Norouha. 


By  E.  I.  PococK, 
AsBistant  ia  the  Zoological  Department,  British  Mttteimu 

Introductory  BemarJcs. — The  fauna  is  in  all  essential  respects 
lillied  to  that  of  the  maiiiLuid  and  of  the  Antilles.  The  following 
wide-ipread  foma  were,  as  might  have  been  expected,  met  with: — 
Grapsus  maculatus,  LHoJophus  planissimm,  ffippa  wutellata, 
Alpkeut  Edwards! i,  and  Qonodactylua  chiragra.  There  are  two 
liewape^iee  oiAlpheus^  one  of  Panulinfs,  and  one  of  Stenopuscutui 
(A  9pinoiUi).  The  last  mentioned  g^iu  has  hitherto  only  beea 
known  from  the  island  of  Mauritius ;  its  occurrence  here,  there- 
fore, is  of  gieat  interest.  A  new  freshwater  Ostracod  was  also 
obtained. 


Kg.  2. 


Ceilcpora  Sidl^fi,  n.  gf. 
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MAIOIDBA. 

Famii/  i:*£aiC£BiDiB« 

Geniu  II£iOBOPKBT«,  M*'Eiward», 

1851.  Hicrophryi,  M,*Edwari»,  Amm,  SeL  ifof.  Zooi,  S,  sri.  p.  251. 
1879*  Uierophijra,  Jfterf,  •KMm.  Xm»,  5ec.  (Zool.)  lif.  p.  664. 
1881.  MierapliiTB,  A.  M,'Bdwardi,  Mua.  SeL  Mtx,  (Onufc)  p.  69. 

MrcROPHBTS  BicoBNUTUs  (Latreille). 

1825.  Pisa  bicomuta,  Latreille,  Encycl.  Mith.  Hist.  Nat.  x.  p.  141. 
1872.  Microphrys  buMrautus,  A,  M,'£diMrd$,  Now*  Arch,  Mm.  Uiti» 

Nat.  vm.  p.  247. 

188 1 .  Microphrys  bioomutu»«  id  Miss.  Sci.  Mex.  {Crust.)  p.  61,  pi.  xiv. 
figs.  2,  3,  4. 

Nino  tipeciinena,  six  malos  and  three  femnlea  (two  with  ovft). 

Tliia  ispecies  is  coriiinun  on  the  coasts  of  Florida,  Mexico,  and 
of  the  AVest-Indian  Islands.  Occurred  under  stones  and  on 
coral-reef. 

1817.  Hilhnz  {Lta9h\  LatrtUk,  lUffwAnmal,  in.  p.  33. 
1834.  If idma,  MUmM-Sihmd$  Cm  pt.),  Hist.  Nat.  Omst.  i.  p.  317. 
1879.  Mithnii  Mien,  Jom  Lkm»  Boe.  {ZeoL)  nr.  p.  667. 

MiTHRAx  YEEBVOOSUS,  M.'Edwards. 

1832-38.  Mithrax  verraootus,  M.-Edvoards,  Mag.  Zool.  vii.  pi.  4. 
1881.  Mitbias  vemoomi,  M,»Sd$fttrde,  Mm,  SeL  Mm,  p.  1Q2. 

Poor  speeimoDB,  two  males  and  two  females  (one  with  ora). 

The  largest  spedmexk  (a  malo),  with  the  following  meararementa 
*  of  carapace,  width  42  mm.,  length  85  mm.,  differs  oonriderably 
from  the  othera,  of  which  the  smaUost  (the  female  with  OTa)  givea 
the  following  moasnremente  of  carapace : — width  17  mm.,  length 
16  mm.  In  the  three  sma]!  specimens  all  the  spines  are  sharper 
and  relatively  longer,  and  the  carpus  of  the  clielipedes  is  armed 
abore  with  four  or  five  minute  spines  in  addition  to  the  tluree 
spines  which  adorn  its  anterior  (interior)  margin. 

Brazil  and  the  West  Indies  are  localities  given  for  this  spedes. 
Under  stones  at  Morro  do  Qhapeo. 

88* 


biyiiizua  by  GoOglc 


608 


MB.  U.       ItlDLEY  ON  THE 


MiTHBikx  (Tkliophbtb)  ousTVLmB  (Stinywm). 

1862.  TdeophiyB  ciutuliiM,  SHmptoih  Anm,  Ljfd  Mrt.  Hut  vii.  p.  190 
pi.  u.  fig.  2. 

1881.  Teleophrjs  cristulipet,  A»  M,'Edwwrd$,  Mim.  Sci.  Mtx,  (Oiw- 
iacea),  p.  113,  pi.  xix.  fig.  2. 

Begioiis  of  the  carapace  dcRucd  by  Bhallow  eulci.  Superior 
surface  of  body  and  limbs  tubercular,  inferior  surface  amooth. 

Carapace  broader  than  long,  beset  with  low,  inconspicuotiii, 
scattered  tubercles  which  Taiy  in  distinctness.  The  principal 
tubercles  arranged  as  foUpws: — two  or  three  on  each  half  of  the 
rostrum  between  the  superior  orbital  prominences,  one  on  each 
side  of  the  middle  line  at  the  base  of  the  rostrum,  two  in  longi* 
tudinal  series  on  each  Bide  of  the  gastric  region,  several  on  the 
branchial  regions,  and  three  on  the  anterior  lateral  mafgia  of 
each.  Orbit  furnished  in  front  with  a  superior  and  an  inferior 
blunt  prominence.  Not  furoiahed  with  spines  or  prominences 
behind. 

Bostrum  short,  broad,  with  upturned  anterior  mu^n,  not  deeply 
bifid,  marked  aboTe  with  central  sulcus,  and  separated  on  each 
side  from  the  superior  orbital  prominence  by  a  conspicuous  de- 
pression. Its  anterior  margin  projecting  slightly  beyond  the 
middle  of  the  ham\  BCguicnt  of  the  antenne  and  slightly  in  front 
of  the  inferior  orbital  prominence. 

Chclipcdes  large  ;  mcrus  tubercular  above  and  furnished  below 
in  front  with  three  large,  roundefL  compressed  teeth  ;  carpus 
furninhed  above  with  four  or  five  tubercles,  and  with  one  blunt 
tooth  in  front.  Hand  smooth  j  ita  distal  portion  compressed 
above  and  below  iiito  n  crest,  Dactj'lus  ami  j)ol1ex  meeting  paly 
at  the  apices.    DLictylus  funiielicd  with  a  Biiigle  tooth. 

In  the  first  pair  of  legs  the  merus  is  fiirniHlicd  above  with  two 
loTi!;'ii  udmal  rows  ot  prominences,  the  posterior  row  consisting  of 
losNer  rounded  tubercles,  which  dietally  decrease  in  size,  the  an- 
terior rnw  of  five  higher,  compressed,  sharper  teeth,  which  distally 
iucn  Liso  in  pize  ;  distal  margin  of  the  segment  produced  into  five 
rouiiiled  {iroiaiueuccs,  varying  in  size  ;  the  carpus,  iu  addition  to 
three  (  r  four  low  tubercles  on  its  centre,  with  its  distal  margin 
furnished  with  a  larger  anterior  and  a  smaller  posterior  tubercle, 
and  its  antero-superior  surface  with  a  larger  proximal  and  a 
smaller  distal  tooth ;  propodos  furnished  above  with  two  tubercles, 
one  near  the  centre,  the  other  at  its  distal  margin ;  claw  long, 
curved,  hairy  below,  with  ita  distal  portion  serrate  below. 


biyiiizca  by  GoOglc 


JBOOLOOT  or  nmrAiTDO.iroAoxrHA. 


600 


The  arrangement  of  tuberclcH  and  teeth  upon  tho  t^econd,  third, 
and  fourth  pairs  of  le^  ie  nearly  the  tiame  the  arranp^emenb 
upon  the  lirbt  pair,  but  the  posterior  row  of  incral  lul)erclo8 
becomes  progresBively  fainter  from  before  backwards,  and  the 
ievih  (jf  the  anterior  row  become  p^adnally  modified  in  form  and 
numbe  r  until,  in  the  posterior  pair  ol  limbs,  this  row  is  foi-tuuJ 
of  tour  teeth,  two  larger  aiid  two  smaller,  tho  hir;;er  and  h-nialler 
alternating,  and  one  of  the  larger  being  ttic  most  proxxmai  of  the 
series.    Width  of  cajapaco  7j  mm,,  length  7  mm. 

One  male  specimen  was  obtained. 

To  guide  me  in  the  identification  of  the  Femando-Noronha 
specimen,  which  I  refer  to  T.  crUtulipet  (Stimps.),  I  hayo  bad  to 
trust  to  the  descriptions  and  figures  of  that  species  published  by 
Dr.  Stimpson  and  by  M.  Alphonse  Milne-Edwards,  and  to  my  own 
examination  of  a  single  imperfect  individual  which  was  taken  off 
Cape  St.  Lucas  (Califonua),  and  presented  to  the  British  Museum 
by  the  Smithsonian  Institute. 

Now,  although  witli  iihd  above-mentioned  figures  and  descrip- 
tions the  speeimea  from  Fernando  Noronha  does  not  present 
agreement  in  all  pdnts,  yet,  making  allowanoe  for  possible  errors 
on  the  part  of  the  artists,  I  should  tmhesitatiDgly  have  referred 
this  specimen  to  21  crittulipes  (Stmps.)  were  it  not  for  the  fact 
that  the  points  of  diffSsrenee  between  it  and  the  speeimen  from 
Gape  St  Lueas  are  by  no  means  inconsiderable. 

In  the  Califomian  speeimen  the  sulci  defining  the  regions  of 
the  carapace  are  oonspicuouslj  deeper,  and  the  tubercles  of  the 
same  part,  though  exhibiting  in  the  main  the  same  arraogement, 
are  mnch  larger.  This  is  eepedallj  the  case  with  v^gard  to  those 
of  the  branchial  region,  the  three  low  tubercles  of  the  antero- 
lateral margin  in  the  Noronha  specimen  being  repieeented 
in  the  Califomian  specimen  by  three  large  upstanding  teeth. 
Again,  with  regard  to  the  limbs,  the  merus  of  the  ebelipede  'in 
the  Califomian  specimen  is  furnished  below  in  front  with  one 
large  compressed  tooth  and  the  poller  is  armed  with  two 
small  teeth,  these  small  teeth  heiog  scarcely  represented  in  the 
Noronha  specimen.  The  other  limbs  present  much  the  same 
arrangement  of  teeth  in  the  two  specimens,  but,  as  in  the  ease  of 
the  carapace^  the  teeth  of  the  Califomian  specimen  are  relativelj 
larger  than  those  of  the  Noronha  specimen, 

I  am  well  aware  that  ihe  differences  thns  set  forth  are  amply 
sufficient  to  justify  the  separation  as  distinct  spedes  of  the  spe- 
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cimens  which  they  characterize ;  yet  having  but  one  example 
from  each  locality,  I  am  unable  to  determine  the  constancy  ol 
the  differences  presented,  and  must  consequently  leave  the  dedaioil 
of  the  question  as  to  the  speciBc  identity  or  distmction  of  the 
two  to  those  whom  either  the  possession  of  a  long  series  of 
forms  or  a  more  perfect  acquaintance  with  this  group  o£  Crus- 
tacea places  in  a  better  position  to  judge  than  myself. 

I  am  not  aware  that  this  species,  or  at  all  events  any  closely 
allied  form,  has  before  this  been  recorded  from  the  eastern  coast 
of  America.  Stimpson  obtained  it  from  Cape  St.  Lucas  and  M. 
Alphonse  Milne-Edwards  bas  described  it  from  the  Bay  of 
Paoama. 

MtTHBAX  (MiXHSACULUs)  C0B0NA.TU8  (Herb$t). 
17S2.  Canoer  ooronatus,  Htrbtt,  Natwrg,  der  Krabbm,  i.  p.  184;  |iL  xL 
fig.  63. 

IB81.  MithracuUis  corouatus,  A,  Milne-Edwards,  Miss,  Sci,  MeXt 
{CruBtaeea),  p.  106,  pi.  xx.  fig.  1. 

Eight  males  and  seven  females  (three  witli  ova)  were  taken. 

This  species  occurs  on  the  coasts  of  Brazil,  Central  America, 
and  of  the  AVcst-Iiidian  Islands.  Its  presence  in  Fernando  No- 
roulia  has  been  previously  mentioned  by  Mr.  E.  J.  Miers,  two 
small  specimens  having  been  obtained  from  that  island  during 
the  voyage  of  H.M.B.  *  Challenger.' 

CANCEOIPEA. 

Eatnilj  0  a  vo  KiBii. 

Genus  Cabpilius  {Leaeh^  MS.),  Dcsmarest. 
1825.  Carpilius,  Desmarest,  Cousid.  gin.  sur  la  classe  des  Crutt.,  fuot- 
note,  p.  104. 

1834.  CsrpiUns,  MihwBimtirds  (pt.),  fftif.  Nai,  Cnut,  i.  p.  380. 
1866.  CnrpUiiu,  A.  Mih^^Sdrnt^  (pL),  IVbw.  Ar^  Jfnt.  Hilt.  KaL 
i.  p.  213. 

18S().  CifpiUtti,  B.  J,  Mkn^  Braeh^m  </  <  Clotidijrcr/ 

p.  no. 

Cabpiuus  ooRAJJJiruB  (Herhti), 

1782.  Caneer  eondtiDM,  Aisrftjfy  Nofufy.  tfer  jrr«Mfff>  i-  p.  133,  pi. 
fig.  40. 

1865.  Caipilios  eoimmaiiM,  A.  Mih€-Mmrd$,  Now.  Arek.  Jlaft  Hit*. 
Ncf.  i.  p.  216. 

Ihfee  specimeiiB,  two  males  and  one  liBmale. 
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This  species  is  the  West-Indian  repTesentative  of  ihe  genus. 
[TbMe  orebs  are  exported  in  wooden  crates  filled  wMi  dfy  iearee 
to  Farnambuoo,  where  they  aro  in  great  demuul  as  food.  Ife 
were  told  they  weie  land-efmba.— ^«  B.] 

Genus  AcT-t:a,  de  JTaan. 
IbdO.  ActfiBSy  de  Hottth  Cru$t,  m  Sieboldt  Fauaa  Japomcap  dec.  i.  p.  18* 

1834.  Csncer  acantbua,  M.-Edwards,  Hist,  Nttt,  Cnut,  I  p.  379. 
1881.  AeUw  icantba.  A,  UMmardf^Wtt,  SeL  Mex,  (Cnut.)  p.  245^ 
pL  xUU.  fig.  1. 

One  mmnte  ipeeitnen,  a  male,  was  obtained. 

It  18  only  eomparatiyely  lately  that  the  locality  of  tbia  apedea 
baa  been  made  known  by  H.  Alphooae  Milne-Edwaida,  who 
leoeiTed  a  specimen  of  it  £eom  Guadeloape. 

Genus  Leptoditjs,  A.  Milne-Edimrds. 

18G3.  i«ptodius.  A,  Milne-EdwardSf  Atm,  Set,  Nat,,  ZooL  »6t,  4,  xx, 
.    p.  283. 

1873.  Leptodius,  A.  Milne-Edwards,  Nouv.  Arch,  Mms,  Hitt,  Nat,  a, 
p.  881. 

1886.  Leptodins,  Misrs,  BtuOKgwra  <fJS,BL8, '  CkaUtuftr,*  p.  136.  ' 
Leptodius  AUXBiCAinrB  {Sauuure). 

1858.  Cblorodius  americanus,  H.  de  SoMssure,  iUm,  Mr  dSften  Cntti, 

now.  f/«  Mpt.  et  des  Antilles,  p.  14,  pi.  i  fi;?  5. 

1^81.  Leptodius  smehcannsj  A,  Milne-Edwards,  Miss,  Sci,  Mex, 

(CniJit.)  p.  269. 

Of  tliis  species  eight  specimens  (5  malef,  3  fenmlos  with,  ova) 
were  obtained.   It  is  found  in  the  West  Indies  and  Florida. 

Genus  LoPHACTiEA,  A.  Milne-Edwards. 

18f)2.  Lophaetei,  A,  MUnt-Edwards,  Aim,  8cL  Nai„  Zaok  sh»  4, 

xviii.  p.  43.  , 

1865.  Lophactiea,  A,  Milne-Edwards,  Now.  Arch,  M%s.  Hist,  Nai,  u 
p.  246. 

1886.  LopbactKa,  E.  J.  Miers,  Braehptra  qf  HJJ.S.  '  Challenger; 
P.11& 

iMrJkhxrsML  LOBATA,  Milne-Edwards. 

1834.  Ctoecr  lobatus,  mitt-Bdmards,  Bisf,  Nel.  CfmsL  i.  p^  376, 
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1865.  Loiiliflcteft  blMta.  A,  MUmfBdmardh  Nom.  AreL  Jlw.  Ui$l. 
Nai.  I  p.  249,  pi.  ztL  fig.  3w 

A  sinj^  mile  specimen.  Tbia  is  a  Weit-Indisa  and  Mexicaa 
Bpeeiea. 

6BAF80IDEA. 

Family  OomoDiUM. 

Genai  OoTFODA,  FdbnektM* 

1798.  Ocypoda,  FoMemi  (pt.),  E»t  9f^.  SnpfL  p.  347. 
1837.  Ocypoda,  HUM-Edrnm^^  HUt.  Nat,  Cruti.  vol.  ii.  p.  41. 

1880.  Oe3r(x>da,  Kingsley,  Proe.  Acad.  Nat.  Set.  Philad.  p.  179. 
1886.  O^poda,  MUn,  Braekgwu    H.ir.S.  *  ChaUengwr,*  p.  237. 

OCYPODA  ARENA.BIA  (Catrghtf). 

1771.  Cancer  arenariua,  Cateihy,  Hist,  of  the  CaroiinaSt  ii.  p.  3d, 

pi.  XXXV. 

1880,  Ocypoda  ■icnttiai*  Kmysh-y,  Proa.  Aead,  Nai,  SeL  Plilnf. 
p.  184. 

1862.  Ocjpoda  iveniria*,  Mien,  Aim.  Mug,  Nat,  Hiff.  Mr.  5^  a.  p.  384, 
pt.  xviL'fiBf  7. 

live  adult  ■pecimenB  (four  males  and  one  female). 

[Cominou  in  holes  in  tbe  sand  at  Bueete  Bay  and  8am1»qui- 
ehaba^r-i?*  JiT.  i^.] 

Family  O'Bapsisjb. 

Genus  Ghapsus,  Lamarck. 

1818.  Orap^ui,  Letmarck  (pt.)»  Hist.  Nat.  Anim.  sum  Ver  t.  v.  p.  24/. 
1880.  Gnijihus,  Kingsley,  Proc.  Acad.  Nat.Sci.  Philad.  p.  1.92. 
1886.  Urap»u8,  Miers,  Brachywa  qf  HM.S.  •  Challenger,'  p.  254. 

0B4PBirS  UlCVLiLTim  (^Catesby). 

1771.  Pagunit  mMuhtiM,  Cot^,  Nol.  Hiil.  GireJiiMf,  iL  p^  36, 

pi.  xxxvi.  fig.  1. 

1B80.  Qtapsiw  naettl«ti»,  KingtUy,  Proc,  Acad,  Nat,  SeL  Pkilad, 
p.  192. 

This  species  has  a  very  wide  r  uiir*^,  occurring  upon  the  coasta 
of  the  warmer  U'mpcrateand  tr opi(j;il  y.win  of  the  Indian,  Pacific, 
and  Atlantic  Oceana.  It  is  exceedini;]  v  var  inl  lf^,  and  the  extent 
of  Tariation  is  well  shows  by  the  specimens  brought  from  Fer- 
nando NoronVin. 

Five  immature  and  two  adult  males  were  obtained;  the  former 


biyuizua  by  Google 


ZOOLOGY  or  SKSLSAVDO  JTOBOSUA.  513 

are  of  a  dark  green  colour  with  feeble  indicatioiui  of  waetiHa,  the 
latter  red-brown  with  maeul»  well  dereloped.  [Very  common  on 
the  rocke  all  over  the  group,  running  briiklj  jiut  above  water- 
mark and  leaping  from  atone  to  atone. — M.  JST,  JS.] 

GenuB  BLAOuau,  LatreilU. 

180&  Pliipitw,  LUniXU  (pt),  Om.  Crmtt,  Jiu.  i.  p.  S3. 
1837.  PU^uab,  MUm-SduarA,  Hitt.  Nat.  Cnut.  u.  p.  90. 

1878.  Plagusia,  Miers,  Ann.  Mag,  Nat.  Hist.  ser.  5,  i.  p.  148. 
1886.  PkgiMMi,  MUr§,  Brwkptra  ^  HM.S.  *  CkaUtngar,*  p.  271. 

pLAGUS[A  J)i:put:ssa.  {Fabrtcim). 
1775.  Cancer  tlepressvis,  Fubricim,  Sy^t.  Ent.  p.  40fi. 
1782.  Cancer  squamosus,  Herb&t,  Natury.  der  KrabbeUfX.  p.  260,  pi.  xx. 
6g.  113. 

1878.  Plagiwia  deprem,  Mun,  Aum.  Mag.  Nat.  Wtt.  an.  5,  i.  p.  149. 

[This  ran  about  on  the  atones  and  rocks  like  the  Oraptus.^ 

Oenns  LEiOLOFHTa,  Mien. 

1850.  Acanthopus,  de  Haan,  Faun.  Japan.,  Crusty  p.  29  (non.  pneoee.). 

1876.  Leiolophus,  Miers,  Cat.  New-Zeal.  Crust,  p.  46. 

1878.  Leiok>phus,  Miera,  Aml  Mag.  NaL  Hiat.  aer.  b,  u  p.  Ift3. 

Leioi<ophvb  jpLAHiaaiuira  {Serhat). 

18M.  Cancer  plaaitiinras,  BarbU,  Naiarg.  dor  Krakkam,  iiL  Heft  4, 
p.  3,  pi.  lis.  fig.  3. 
1878.  Leiolophus  planistiniiis,  Wan,  Am,  Mag,  Nai,  HitL  ler.  5,  i. 

p.  153. 

A  single  specimen  (female  with  ova)  of  thia  wide-apread  form 
waa  taken. 

* 

POBCELLANIDEA. 

Family  PoBOXLLAViSiB. 

Genoa  PnTBouaTBsa,  Stimpmm, 

1869.  Petrolisthes,  StimpsDn,  Proc.  Acad.  Nat.  Sci.  Philad.  x.  p.  l'i7. 

Fetholisthbs  HAnoDTATVa,  Stimpaon. 

1862.  Petrolisthes  maiginatusy  Stmpaim,  Asm,  Lge,  Nat.  Hut,  New 
York,  vii.  p.  74. 

I  have  bad  no  opportunity  of  eiamining  specimens  of  P.  mar- 
gnmtut  (Stimpaon),  and  conaeqnently  not  being  certain  of  the 
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eomctn«M  of  the  identifiofttioii  of  tlie  Bpedmeiw  tint  I  ha^e  ^ 
ferred  to  that  spades,  I  hare  thought  it  deairaUe  to  publuli  a 
description  of  them  which  may,  so  ikr  as  is  possible,  fninish  a 
test  ss  to  the  aoearaey  of  the  ooDclnsion  that  has  been  amTod  at. 

Carapace  and  upper  surfaee  of  limbs  pubescent  Width  of 
carapace  approximatelj  equal  to  its  length.  Carapace  smooth, 
punctured ;  its  anterior  half  furnished  laterally  with  a  small,  shafp, 
upstanding  spine*  From  this  spine  there  extends  backwards  into 
the  posterior  half  of  the  carapace  a  granular  ridge  which  serves 
to  separate  the  superior  portion  of  the  carapace  from  the  lateral 
portion.  The  frons  is  slightly  depressed  and  is  marhed  off  from 
the  hinder  poTtian  of  the  carapace  by  a  distinct  ridge,  which  runs 
transrersely  between  the  posterior  margins  of  the  orbits.  In  the 
middle  this  ridge  is  interrupted  by  a  conspicuous  sulcus,  which 
extends  to  the  central  lobe  of  the  fhms.  This  lobe  is  rounded 
anteriorly ;  its  lateral  margina  are  neariy  Terticsl  to  the  remainder 
of  the  anterior  margin  of  the  frons  and  approximately  parallel  to 
the  superior  margin  of  each  orbit,  which  is  the  lateral  border  of 
the  frons.  The  anterior  half  of  this  lateral  border  marked  off 
firom  tlie  posterior  half  by  being  at  a  conspicuously  lower  level. 

Basal  segment  of  antenna  furnished  on  the  inner  side  with  a 
small  acute  spine. 

Upper  surface  of  chelipede  covered  with  more  or  less  squami- 
f orm  granules ;  lower  surface  smooth.  Anterior  margin  of  apper 
sur&ce  of  meral  segment  produced  into  a  sharp  process ;  beneath 
this,  on  the  under  sur&ce,  is  a  sharp  spine,  which  may  be  bifid ; 
posterior  margin  of  upper  sur&oe  spined.  Anterior  maigin  of 
upper  surface  of  carpal  segment  furmshed  with  three  or  £>nr 
sharpened  processes;  posterior  maigin  spined  and  produced 
distally  into  a  spined  process.  The  middle  of  the  upper  surfoee 
bearing  a  longitudinal  series  of  larger  squamiform  tuberdes. 
Inferior  border  of  anterior  surfooe  of  carpal  segment  granular; 
rest  of  the  surface  smooth.  Anterior  and  posterior  margins  of 
manuB  and  daotylus  granular.  A  slightly  curved  series  of  larger 
squamiform  granules  extending  along  the  upper  sni&ce  of  the 
luuius  from  its  carpal  to  the  middle  of  its  dactylar  joint.  Con* 
tinuous  with  this  is  a  series  running  from  the  base  to  the  apex 
of  tlic  dactylus.  Apex  of  dactylus  and  of  thumb  smooth  and 
curved. 

Anterior  and  posterior  margins  of  meral  segments  of  second. 
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third,  and  fonrtih  piiiTsof  legs  spined ;  posterior  nuurgm  of  second 
and  third  pain  produced  diataUj  into  a  small  amite  apine. 

Colour  (of  specimena  preaerred  in  spirit  of  wine)  rad  or  yellow 
above^  with  darker  spota,  reddiah  pink  beneath. 

Three  apecimena.  Length  and  width  of  caxapooe  in  brgeat 
apedmen  14  mm. ;  length  of  manna  and  poUez  20  mm. 

The  apecimena  that  I  baye  here  deaeribed  and  identified  pro- 
visional! j  as  P.  marginatm  (Stmps.)  are  evidently  eloaely  allied  to 
P.  adatieu9  (Leach),  the  common  Indo-Padfic  form,  and  I  am 
doubtful  if  they  ahould  be  regarded  other  thaa  aa  varietiea  of 
that  apedea. 

liirPIDEA, 

■ 

Family  Hitvida. 

Genu8  Remipks,  Latreille. 

Romipes,  Latreille,  Gen.  Crust.  Jns.  i.  45. 
mj.  Kemipes,  MUne-Edwards,  Hist,  Aat,  CruU,  ii.  p.  2U4. 

Bjbki»  aouvxLLATua  iFabrimut). 

1793.  Hippa  scutellata,  Fabricius,  Etit,  Syst.  ii.  p.  474. 

1858.  Reini})€8  cubeosis,  H.  de  Saiuture,  M4m,  far  Grail,  aoaa.  da 

Mex.  et  des  Antilles,  p.  3R,  pi.  ii.  fig.  19. 

18/8.  Rcraipes  scutcllatus,  Miers,  Joum.  Linn.  Soc.  (Zool.)  xiv.  p.  319. 

The  species  occurs  on  the  tropical  coasts  of  the  Atlantic. 

Tweiity-threc  sj)ecimcn8,  two  of  which  arc  females  with  ova, 
were  taken.  [Very  common  on  the  sandy  chores.  When  a 
ware  broke,  these  little  Crustacea  were  often  seen  running  and 
burying  themselves  in  the  sand  as  the  water  retired. — M.  .AT. 

THALASSmiDEA. 
Family  0£BiiniB. 

Genua  Gebh. 

1816.  Gebia,  Leaek,  tart,  Aanoloia,  Sdmh,  BnejfcL  m  p^  419. 
1837.  Oebia,  Jtf»lii«-JBilMMnr«If»  Hut,  Nat.  Crutt.  ii.  p.  312. 

Gkbia  sriNTGKKA.  S.  I.  Smith. 

186^.  Gebia  spinigcni,  Smith,  Hep.  Peabody  Acad.  Sci.  p.  92. 
Eight  specimens,  one  female  with  ova,  were  brought  back. 
The  spceicH  was  originally  deacfibed  from  apecimena  obtained 
upon  the  wetit  coast  of  Central  AuMricah 
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ASTACIDEA. 

Tamily  Palikubib-K. 

G«naB  Pawlieus,  Orajf. 

1847.  Prattl'jms,  Ortty,  Cat.  Brii,MM$,iOni9t,)  p.  €9, 
1862.  Fumlinis,  BmA,  Crust.  U.8,         Batp.  i.  p.  519. 

PAiJUURrs  ECHiN.vTus,  S.  I.  Smith, 

1869.  Paniilitus  ecliinatus.  Smith,  Trans.  Connecticut  A  cod.  ii.  p.  20. 

Five  specimens  were  taken,  two  adult  females,  one  witli  ova, 
and  one  immature  female,  one  adult  male  and  one  immature 
male. 

The  specimens  described  by  Smith  were  from  Pernambuco. 
FAsiTLiBirs  omrAtus  {Foibr*), 

179B.  Paliniinis  oniitus,  FiAfimtt  B»i.  Sfat.  Stt^I.  p.  400. 

1837.  PnHmirui  ornatus,  M.-Edwards,  Hist.  Xnt.  Crust,  lu  p.  296. 

1867.  Pnlinurus  ornntus,  Htiitr,  Reise  Frtg,  Kovara,  Crust,  p.  99. 

In  1872  Y.  MarfcenSyin  his  paper  "Ueber  cubaniscbe  Crustaoeen,*' 
Arch.  f.  Katurg.  xxxriii  p.  128,  recorded  the  occurrence  on  the 
eastern  coasts  of  America  of  a  Palinurutf  which  he  que8tionabl7 
identified  as  P.  ornatus  (Oliv.  ?),  a  species  which  appears  to  have 
its  head-quarters  in  the  Indo-Pacific  Seas.  Prom  Eernando 
Noronha,  Mr.  Eidley  obtained  one  specimen  of  a  Panulirwt^ 
which  I  cannot  separate  by  any  important  character  from  P.  or- 
natus (Fabr.);  and  in  addition  to  this  specimen  there  is  in  the 
British  MuFeum  Collection  one  other  from  Panama,  which  ia 
also,  I  believe,  referable  to  P.  ornoiua  (I'abr.).  It  will  thus  be 
seen  tbnt  this  form  occurs  in  tlie  Indo-Paciiic  8eaa  and  upon  the 
east  and         roasts  of  America. 

Tt  is  perhaps  of  interest  to  note  that  the  spines  upon  the 
carapace  and  upon  the  ]ieduncles  of  tlio  antenna^  appear  to  be 
somewhat  sluirper,  ar.d  relatively  longer,  in  the  American  indi- 
viduals tli:iii  tliey  are  in  the  Eahtern  individuals  that  1  have  bad 
an  opportunity  of  examininf^. 

[Tolerably  common,  and  collected  from  the  rock-pools  for 
food.— if.  JV.  72.] 

Pakvubits  iBSttxis,  n.  sp. 

Carapace  somewhat  flattened  aboTe,  i^ith  sides  nearly  vertical. 
The  right  acd  left  poitions  of  the  upper  sur&ce  meeting  in  the 
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middle  line  at  a  rery  obtiue  angle.  Garapace  nearly  Bmooth 
frontal  ipinet  eonBiderablj  shorter  than  the  eye-etalks,  digbtlT' 
incurred  at  the  apices,  armed  aboTe  at  the  base  with  a  single 
spine ;  one  spine  situated  near  the  oeulsr  maigiu  of  the  csiapace, 
one  In  the  anterior  third  of  the  supeio-lateral  margin,  and  a 
third  beneath  the  eje-stalk  near  the  outer  portion  of  the  basal 
antenoal  segment. 

Antennal  peduncle  about  two  thirds  the  length  of  the 
euapace ;  basal  segment  armed  exteroall j  with  a  single  spine  on 
its  anterior  maigin ;  second  segment  armed  above  with  Ato  spines^ 
two  forming  a  longitudinal  series  externally,  three  forming  an 
oblique  seiiee  internally ;  third  segment  armed  above  with  ten 
short  spines.  Below,  the  three  segments  are  smooth, 

Antennular  plate  nearly  boriiontsl,  with  rounded  aateio- 
eztemal  angles  not  armed  with  spines ;  the  pednnde  shorter  than 
peduncle  of  antennas ;  segments  of  peduncle  not  spined. 

Epistoma  with  a  straight  unspined  anterior  margin. 

The  first  and  fifth  pairs  of  limbs  simple,  unspined.  (Second, 
third,  and  fourth  pairs  absent.) 

Postero-extemal  angles  of  the  sternum  prolonged  into  a  shsrp^ 
long  spine. 

Abdominal  tergites  smooth,  punctured,  not  marked  witii  a 
traosrerse  sulcus;  inferiorlj  and  laterally  prolonged  into  a  spine. 
The  posterior  margin  of  the  last  dorsal  plate  furnished  with  two 
long,  shairp  spines. 

JPtoximal  portion  of  telson  furiiiahed  ia  the  middle  of  its 
upper  surface  with  two  spioes  and  with  its  posterior  margin 
armed  ou  each  Bide  with  four  spioes. 

Total  length  from  anterior  margin  of  carapace  to  posterior 
margin  of  telson  27  miliim.  Length  of  upper  surface  of  carapace 

11  niillim. 

One  specimen. 

Judging  from  its  size,  the  specimen  from  which  the  above 
description  has  been  taken  ia  certainly  immature.  It,  never- 
theless, presents  the  characters  of  a  true  Pajiulirus,  and  differs 
from  all  the  specimens  of  tliat  genus  that  1  liave  examined  in 
-the  absence  oi  spiiuH  from  the  basal  plate  of  the  antennuls. 
Dredged  in  Water  Buy.   About  10  fathoms  depth. 
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OAB^IDBA. 
F«nil7  PiLAUOViD^. 

Genus  Alfkeub  (Fahrieiiui), 

\79S.  Alpheus,  Fabricius,  Ent.  Sjfst.  SuppL  p.  380. 

1878.  Alpheus,  Kingsley,  Butt,  U.S.  Geok  Sum,  tv.  p.  189. 

Alpheus  Edwabdsii  (Aud.). 

1809.  Atliaonsus  Edwardsii,  Audouin,  Explic.  planches  de  Savigny, 
Duer^.  de  VEffypie,  Atlas,  pi.  x.  fig.  1. 

1818.  Alpheus  heterochdn.  Say,  Jour*.  Aead,  Nat  8eL  PkUad,  i.p. 243. 

1884.  Alpheot  Edmtdni.  Mien,  R^:  CM.  B.M.8.  'Akri/  p.  284. 

Twenty-nine  specimens.  This  spedss  is  common  in  the 
warmer  parts  of  the  Atbntie,  Pacific,  and  Indian  Oceans,  and  in 
consequence  of  its  wide  range  and  of  the  Tariationa  to  wliich 
individuals  are  sutgect  it  possesses  a  long  list  of  synonyms. 
These  synonyms  may  be  found  upon  lefeienco  to  the  above  cited 
work  of  Mr.  E.  J.  Miers. 

AliPBBVS  XnrOB,  Say, 
•    1818.  Alpheus  minus,  Say»  JomnL  Acad.  Nai.  8eL  i  p.  245. 
1837.  Alpheus  ninns,  Mihe-Bd»ard$,  Mst.  Nat.  Crutt.  iL  p.  35$. 
1878.  A\fltimnim»M,JSmg$leyfBiiU.U.8.  OeolOeogr.  Swv.  it.  p.  190. 
One  specimen. 

This  species  occurs  upon  the  esst  and  west  eossts  of  Ameiica. 
Kingsley  records  it  from  N.  Carolina,  Bermudas,  Florida  on  the 
east,  and  from  Pearl  Island  Bay  (Panama)  on  the  west. 

Alpheus  Ridleyi,  n.  sp, 

Carajjact'  and  abdominal  tergites  smooth  ;  carapace  furniahed 
in  front  with  a  bhort  pointed  rostrum,  which  dot  not  nearly 
reach  to  tho  second  segment  of  ilio  :aiU'iuiuIar  ])ciluiiele; 
rostrum  separated  by  deprcBdiua  from  the  ocular  hootly,  each  of 
which  is  furnislicd  witli  a  Bpiu©  projecting  in  front  aa  far  as 
the  extremity  of  roHtrum. 

Antenuulur  apine  reaching  nearly  to  the  eecond  sef^ent  of 
the  petluuole,  which  i^  the  longest  of  the  threes  iho  third  being 
the  shortest. 

Autennal  scale  ns  long  as  antennal  peduncle,  U)ii(;t  r  than 
antennular  peduncle  ;  basal  segment  of  antenna  furnished  be- 
neath with  a  strong  spine. 

Terminal  segment  of  external  maxillipede  hairy. 

1  jrst  pair  of  legs  Yery  unequal  in  size.  Dnctylua  of  larger 
hand  closing  vertically«  with  evenly  ruundcd  supero-auterior 
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border,  without  accessory  teeth  ;  ita  greatest  length  equal  to  one 
half  of  the  length  of  the  superior  margin  of  the  manuB.  Anterior 
margin  of  tlie  "thumb  "  on  the  inner  side  nearly  vertical,  forming 
an  obtuse  angle  with  the  inclined  superior  margin.  Superior 
and  inferior  marginB  of  thumbs  on  the  outer  side  nearly  parallel  • 
iu  front  united  by  a  distinct  anterior  border,  which  below 
curving  forwards  forms  with  the  inferior  border  the  tooth  of  the 
thumb,  w  hicli  does  not  project  so  far  forwarda  as  the  anterior 
margin  of  the  dactylus. 

Upper  margin  of  the  manus  with  a  very  iaint  constriction  iu 
its  anterior  half;  right  and  left  sides  smooth,  without  depressions  j 
lower  margin  with  a  very  faint  depression  in  its  anterior  half  j 
upper  margin  marked  with  sulcus,  which  in  the  middle  of  the 
hand  curving  downwards  and  backwards  runs  to  the  carpal  joint. 
Carpus  rounded  above,  not  bearing  a  tooth ;  meros  three-sided, 
flattened  below,  not  bearing  a  tooth  above  in  front.  Smaller 
innrms  pimple,  without  contitrictious  or  depressions  ;  dactylus, 
thumb,  and  upper  margin  of  manua  approximately  equal  iu 
length;  carpus  furnished  with  a  blunt  tooth  above,  equal  in 
size  to  the  carpus  of  tlie  larger  manua ;  meros  reaembling  tho 
meros  of  the  larger  maiuis. 

In  the  second  pair  of  legs  the  iirsfc  carpal  segment  is  as  long 
as  the  second  and  the  third  together;  third  about  half  the  length 
of  the  second,  equal  in  length  to  the  fourth, shorter  than  the  Mth, 
which  itself  is  shorter  than  the  secoD<l. 

Meros  and  carpus  of  third  and  fourth  pairs  of  legs  not  spined. 

In  size  and  form  resembling  A.  Edwardsii^  but  difTering  from  it 
iu  liaving  the  larger  hand  very  lightly  constricted  above  aud  br»lnw. 
Moreover,  there  is  a  large  bhu:k  spine  on  each  aida  of  tho  teison* 

AiraxiTB  PAKAHSNSis,  Kingdey. 

187B.  Alpheus  pariauiensis,  Kiny^ley^  Hull.  U.S.  Geot.  Surv.  iv.  p.  192. 

Carapace  -smooth,  furnished  in  front  with  a  strong  rostrum, 
which  projects  considerably  beyond  the  spines  of  tho  orbital 
hoods,  almost  as  far  as  the  second  segment  of  the  antennular 
peduncle ;  separated  by  a  depression  from  the  ocular  hoods,  each 
of  which  is  furnished  with  a  small  sharp  spine. 

Lower  margin  of  hood  continuous  below  the  spine. 

Antennular  spine  reaching  blightly  beyond  the  margin  of  the 
basal  segment  of  the  peduncle.  Second  segment  of  peduncle 
longer  than  the  third,  as  long  as  the  first. 
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Aiitennal  scale  and  peduncle  as  long  as  each  otlier,  and  slightly 
longer  than  the  antennular  podiiTicle.  Basal  Begment  of  autenoa 
funiiwhed  below  with  a  strong  sharp  f  jiinc. 

First  pair  of  legf  vi'vy  unequal  in  size.  Dactylus  nf  larger 
hand  closing  verticalU ,  its  rrreatest  length  being  more  tlian  half 
the  length  of  the  superior  margin  of  the  maous ;  without  accea- 
BOry  teeth. 

Anterior  margin  of  the  thumb  on  the  inner  side  nearly 
Terlical,  meeting  the  inclined  superior  m.-ir^^in  at  an  obtuse 
angle  ;  less  than  half  the  length  of  the  superiornuirgin.  Thumb 
on  the  outer  side  without  a  vertical  anterior  margin,  the  superior 
inargiu  meeting  the  inferior  at  an  acute  angle  and  forming  the 
tooth. 

Manns  sniofith,  without  constrictions  or  depressions,  longer 
than  the  Liirnpaco;  superior  and  inferior  margins  nearly  parallel. 
Carpus  rounded  above,  not  bearing  a  tooth.  INleros  three-sided, 
flattened  below «  superior  margin  produced  in  front  into  a  bluot 
process. 

Smaller  nianus  simple;  dactylus  and  thumb  appTOximately 
equal  iu  lengtli  to  each  other  and  to  the  manua. 

Carpus  furnished  above  on  the  inner  side  with  a  small  pro- 
jection. Meros  resembling  meros  of  larger  limb,  except  that  the 
front  process  is  smaller. 

Tn  second  pair  of  limbs  the  carpal  segments  are  1,  2  and  5, 8 
and  4. 

Fir^t  segment  almost  as  long  as  tl;e  second,  third,  and  fourth 
together.  Second  segment  a  little  siiorter  than  the  third  and 
fourth  together,  these  being  approximately  equal;  fifth  as  long 

as  the  second. 

Meroa  and  carpus  of  third  and  fourth  pairs  of  le^^  not  spined. 

Dactyli  of  limbs  not  bifid. 

One  specimen.  If  I  am  right  in  referring  this  species  to 
AL  panamensis  of  Kiugsley,  with  the  description  of  which  it 
agrees  well,  it  is  of  interest  to  note  that  it  occurs  upon  the 
eastern  and  western  coasts  of  Anu  i  an.  Mr.  Kingsley  described 
his  specimens  from  Panama  and  Acajutla. 

1862.  Alpbeui  obetouuums,  Dvm,  17.8.  S»pl  Exptd^  CnutaeeM,  u 
p.  547*  pi*  zauT.  fig-  7' 
GftTftpoce  smooth,  famished  in  front  with  a  short  rostnuD, 
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wbich  doee  net  mch  neariy  lo  ftr  as  the  tnteiior  border  of  the 
fint  segment  of  the  Mtennulai  bat  a  little  beyond  the  ocular 
booda,  from  which  it  is  separated  on  each  aide  by  a  deep  anlcos* 
Ocular  hoods  not  apined,  but  alightly  produced  in  front. 

Antennular  apiae  abort,  not  reaching  to  the  front  margin  of 
the  first  aegment  of  the  pednnde  of  the  antennnla.  Second 
segment  of  pedande  the  longest  of  the  three,  the  third  the 
ahorteat. 

Antennal  scale  aa  long  as  pedonde  of  antennnla,  ahorter  than 
peduncle  of  antcaina.  Baaal  aegment  of  antenna  without  a 
spine. 

Legs  of  first  pair  very  unequal  in  aiae.  Dactylus  of  larger 
manna  closing  horiaontally»  about  half  as  long  as  the  upper 
margin  of  the  manua.  The  superior  (outer)  margin  of  the 
thumb  furnished  with  two  large  teeth,  of  which  the  posterior  ia 
smaller,  more  alender,  and  with  a  blunt  apex,  the  anterior  having 
a  rounded  margin. 

Bactylua  ahort,  rounded.  Dactylus  and  thumb  very  hairy. 

The  manua  simple,  cylindrical,  without  constrictions  or  depress- 
sions,  aa  long  as  the  carapace  and  the  two  proximal  segments  of 
the  antennular  pednnde.  Carpus  deep  from  above  downwards, 
rounded  above,  and  not  furnished  with  a  tooth.  Meros  deep 
from  above  downwards,  three-sided,  flattened  below;  upper 
margin  produced  in  front  into  »  conapicuous  process. 

Smaller  hand  somewhat  resembling  the  larger,  except  that  it  is 
less  twisted,  less  cylindrical,  with  dactjiua  and  thumb  straighter 
and  rdatively  longer.  Carpus  less  deep,  and  furoished  on  the 
upper  inner  margin  with  a  distinct  nodule.  Heroa  lesa.  deep, 
witii  upper  tooth  scarcely  conspicuona. 

In  iAa  seoond  pair  of  lags  the  carpels  are  2, 6, 4  and  8  and  !• 
The  first,  third,  and  fourth  segments  approximately  equal  in 
length,  the  fifth  a  little  longer;  the  aecond  aa  long  as  the  third, 
fourth,  and  fifth  together.  In  the  third  and  fourth  psira  of  legs 
the  carpus  and  meros  are  below  fumiahed  in  &ont  with  a  strong 
spur. 

Ten  spedmens.  So  &r  aa  I  know,  this  species  has  not  been 
hitherto  recorded  from  the  American  coasts.  Its  occurrence  haa 
been  mentioned  in  the  Samoan  Islands  {King9ley\  Fiji  Ishmds 
{BanQf  Miert),  and  in  Mauritius  (JRichters). 

UKH.  JOUBN. — BOOLOQTfTOL.  XX.  40 
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AlPHBUS  BOSTEATIFBi,  n.  «p. 

Clurapaee  amootb,  anterior  margm  mMsentieaUj  wmMy 
the  sidm  of  the  excsvation  being  finmed  bj  the  ocular  hoodi, 
which  are  anteriorly  produced  but  not  faxnisfaed  with  apinee, 
and  nofe  separated  from  the  roBtrum  by  a  depreaaidn,  Bottmni 
springiug  htm  the  centre  of  the  eucafation,  pointed,  abort,  pro- 
jecting slightly  in  front  of  the  ocukr  hooda,  but  not  reaohing 
the  anterior  margin  of  the  first  segment  of  the  antennular 
peduncle.  Antennubr  spine  reaching  to  the  middle  of  the 
second  segment  of  peduncle.  Segments  of  peduncle  abort, 
approximately  equal  in  length  j  second  segment  furnished  ex- 
ternally with  a  small  spine  on  its  anterior  margin.  Antennal 
scale  as  long  as  the  antennnlar  peduncle,  much  shorter  than  the 
antennal  pedunde.  Basal  segment  of  antenna  furnished  laterallj 
with  a  conspicuous  spine. 

One  of  the  legs  of  the  first  pair  absent.  The  dactylus  of  the 
remaining  one  (the  smaller  ?)  closing  vertically ;  long,  longer 
than  the  manus,  eurred,  pointed  blade*Uke,  when  closed ;  crossing 
the  thumb.  Thumb  almost  as  long  as  dactylus,  and  at  the  base 
twice  as  thick,  gradual]}  tapering  to  a  sharp,  upturned  point, 
meeting  manns  at  an  obtuse  angle.  Manns  elliptical,  simple, 
without  constrictions  or  depressions,  furnished  dose  to  the 
daetylar  joint  on  each  side  with  two  blunt  teeth,  those  on  the 
outer  side  being  obscurely  marked.  Carpua  furnished  on  its 
inner  side  with  a  small  blunt  tooth.  Meroa  three-aided,  flattened 
below,  superior  margin  produoed  in  front  into  a  conspicuous 
projection.  Carpals  of  the  second  pair  of  legs  becoming  pro- 
gressively shorter  in  the  following  order : — ^1, 5, 2, 8, 4. 

Carpus  and  meros  of  third  and  fourth  paira  not  furnished 
below  with  a  spine.  Daetylus  of  fourth  pair  bifid,  of  third  pair 
absent. 

Alfhsits,  sp. 

(Too  mutilirted  for  identification.) 

Carapace  furnished  in  front  with  a  small  pointed  rostrum, 
which  projects  slightly  in  front  of  the  ocular  hoods,  but  not 
nearly  to  the  anterior  margin  of  the  basal  segment  of  tlie 
pedunde  of  the  antennnla ;  ocular  hoods  lonnded  and  not  spiued. 
Basal  spine  of  aotennuk  reaching  to  the  anterior  margin  ot  the 
basal  pednnonlar  segment.  Second  segment  of  pedunde  longer 
than  the  third,  approximately  equal  to  the  fixat.  Anteuual  scale 
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longer  than  the  antennular  peduncle,  shorter  than  the  peduncle 
of  the  antenna.  Basal  segment  of  antenna  not  provided  with  a 
spine. 

Legs  of  firdt  pair  absent. 

Carpals  of  the  second  pair  differing  upon  the  two  sides,  ou  ilm 
right  side  the  fifth  segment  being  longer  than  the  second,  and  on 
the  left  side  shorter.  In  eacH  case  the  first  is  the  lougoj^t,  and 
the  third  and  fourth  the  shortest. 

Carpus  and  meros  of  third  and  fourth  pairs  nut  produced 
below  into  a  tooth. 

Bactyli  of  third,  fourth,  and  fifth  pairs  simple. 

Alfheus,  sp. 

(Too  mutilated  for  identification.) 

Carapace  furnished  in  front  witli  a  short  rostrum,  which  does 
not  project  as  far  as  the  middle  of  the  first  segment  of  the 
peduncle  of  the  anteiinula,  and  is  nuparated  by  a  depression  on 
each  side  from  the  ocular  hoods.  Ejvcli  ocular  hood  furuiuhed 
with  a  spine.  Antennular  spine  short,  sharp,  not  reacliiug  to 
the  front  margin  of  the  basal  segment  of  the  peduncle.  Second 
segment  of  the  peduncle  the  longewt,  the  first  and  third  ap])roxi- 
mately  equal  in  length.  Antennal  scale  as  long  as  antenual 
peduncle,  a  little  longer  than  antennular  peduncle.  Basal  seg- 
ment of  antenna  furnished  with  a  long,  sharp  spine,  which  pro- 
jects as  far  as  the  middle  of  the  second  segment  of  theaateonular 
peduncle. 

First  and  second  pairs  of  legs  absent.  Carpus  and  meros  of 
third  and  fourth  pairs  not  produced  below  in  front  into  a  strong 
process.    Dactyli  of  third,  fourth,  and  fifth  pairs  bifid. 

[The  Alphei  were  taken  in  numbers  from  the  holes  in  which 
they  hid  by  breaking  up  the  ooral-reef. — N, 

family  f  sir.fi in Jk 

QfBom  SixiroinrBOULira,  Mkhiert* 

1880.  SteaoimseQliis,  Rkkten,  BtiirOfft  ssr  MmtfoMma  dtr  hmi  Mmi^ 
ritku  mtd  der  Se^Mlm,  tw  Mobma,  MitkUn  wnd  e«  Marttiu,  p. 

S5TEX0Prsrur,DB  spt>*(»sus,  n.  sp. 

?  Syn.  Stenupusculua  crassimaous,  Richterg,  t,  c.  p.  168,  pi.  xriii.  figs. 
27-29. 

Upper  portion  of  cephalothoraz  sparsely  spined ;  spines  in 

JO* 
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firont  of  the  cervical  aotiure  ]a9rg«r  than  tlioae  bebind  it. 
Foateiior  uugiu  of  the  oernoal  autm  fumiihed  above  Witii 
4  or  6  apinea,  and  lateraUj  with  8  or  4  larger  onea.  Poatero* 
lateral  portiona  of  cephalothorax  almoat  amooih ;  anteso-latefal 
portiona  beaet  with  apinea  arraoged  more  or  leaa  in  longitudinal 
aariea*  Anterior  marginal  excavation  adjoining  the  baaal  an- 
tennal  aegnent  armed  with  four  apinea. 

Cephalothorax  famiahed  in  front  with  a  pointed  roatmun, 
which  atarta  npcn  the  anterior  half  of  the  cephalic  portion  of  the 
carapace  and  reachea  almoat  aa  fiir  forwarda  aa  the  front  maigin 
of  the  antennnlar  pednncle.  Upon  eitch  aide  the  roatmm  ex- 
tenda  horizontally  over  the  baaal  portion  of  the  eye.  Fnmiahed 
above  with  eleven  teeth,  of  which  five  are  larger  than  the  rest, 
and  below  near  the  apex  with  one  tooth. 

Proximal  portion  of  antennnlar  peduncle  fnmiahed  externally 
with  a  atrong  curved  apine;  upper  aurfaoe  of  peduncle  with 
three  apinea ;  under  aur&oe  with  four  on  the  inner  margin  and 
one  on  the  outer  margin. 

Baaal  aegment  of  antennal  peduncle  f  umiahed  above  with  two 
apinea  externally,  and  with  a  laminate  prooeaa  internally ;  aecond 
aegment  covered  by  the  baaal  aegment,  fumiahed  below  with 
three  apinea ;  third  augment  with  one  apine  externally  and  witii 
three  internally.  Bxtemal  margin  of  antennal  acale  with  five  or 
aix  fine  teeth,  internal  margin  fringed ;  antennal  acale  aomewhat 
triangular,  laminate,  projecting  alightty  in  advance  of  the 
antennal  peduncle,  which  ia  approximately  aa  long  aa  the  anten- 
nnlar pedunde. 

Bpiatome  fumiahed  with  fi>ur  atrong  teeth. 

lachial  segment  of  external  maxillipede  fumiahed  diataOy  witli 
three  apiuea  externally,  and  with  one  apine  internally ;  moral 
aegment  externally  witii  three  atrong  apinea.  Internal  margin 
of  all  the  aegmenta  clothed  with  haira. 

Segments  of  first  and  aecond  paira  of  legs  aimple,  more  or  leaa 
cylindrical,  unapined. 

Meropodite  of  third  pair  of  legs  cylindrical,  apined,  with  aome 
larger  aharp  apinea  near  the  distal  extremify  on  the  inner 
BurfiMO.  Ckrpopodite  rounded  below,  fiattened  and  hollowed 
above ;  the  hollowed  portion  with  a  few  small  apinea,  the  rest 
thickly  apined ;  apinea  on  the  outer  surface  larger. 

Inner  anrface  of  the  hand  covered  with  amall  tuberelea ;  outer 
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surface  almost  smooth,  with  a  few  small  tubercles  near  the  upper 
and  under  margins.  Upper  margin  compressed  into  a  serrated 
keel ;  under  margin  also  serrated.  Anterior  margin  of  hand 
nearly  at  right  angles  to  the  axis  of  the  pollex.  PoUex  upturned 
at  the  apex,  furnished  on  its  occiudent  margin  with  a  tooth 
which  closes  behind  the  tooth  of  the  dactjrlopodite.  Upper 
margin  of  dactylopodite  serrated. 

Fourth  and  fifth  pairs  of  limbs  resembling  each  other  in  being 
slender  and  elongated,  in  having  the  propodite  furnished  below 
with  a  series  of  fine  spines  and  consisting  of  three  segments,  and 
in  having  the  dactylopodite  bifid.  But  whereas  the  propodite  of 
the  fourth  pair  consists  of  five  segments,  the  propodite  of  the  fifth 
pair  consists  of  but  three.  Tlie  number  of  divisions  of  these 
segments,  however,  appears  to  vary  upon  the  two  sides. 

Abdominal  tergitcs  smooth  above  ;  lateral  portions  narrowed, 
gomewhat  pointed,  and  with  margins  more  or  loss  spined. 

The  outer  and  inner  lamella^  of  appendages  of  the  sixth 
abdominal  somite  with  a  median  longitudinal  crest,  serrate 
exterior  margin,  and  fringed  inner  margin.  Outer  margin  of 
inner  lamella  furnished  below  with  a  stronger  tooth. 

Tclson  with  converging  lateral  margins,  rounded  jjosterior 
margin ;  each  lateral  margin  furnished  with  a  central  tooth ; 
posterior  margin  furnished  with  three  teeth,  one  on  each  side 
and  one  in  the  middle.  Upper  surf  nro  of  telson  marked  with  two 
longitudinal  crests,  each  of  which  bears  three  ij^ines  arranged 
longitudinally;  the  depression  between  the  crests  furnished  proxi- 
mallj  with  four  spines  in  two  loncritiidinal  series.  Base  of 
telson  bearing  on  each  side  one  marginal  spine. 

Two  specimens. 

Length  from  apex  of  rostrum  to  posterior  mnrinn  of  telson 
13  millim. ;  total  length  of  upper  surface  of  carapace  (mcUnlmg 
rostrum)  5^  millim. ;  length  of  manua  and  pollex  of  third  pair  of 
feet  8  millim. 

This  species  seems  to  diUVr  from  St.  crassimanun,  Eichters, 
in  the  possession  of  n  f^reatcr  number  of  teeth  upon  the  rostrum 
and  in  the  absence  of  a  crest  ujion  the  abdominal  tergiten. 

The  three  K]>ocie8  which  hitherto  have,  ho  far  as  I  am  aware, 
composed  the  genus  were  taken  at  Tou^uets  (MauritiuB). 
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8T0MAT0P0DA, 

Genui  GoKOOAomuB,  Latreille, 

1825.  Qonofbetylot,  LatreiUe,  Encycl.  MHh.  TlUt.  KaL  x.  p.  473. 
1&37.  Gonodactylus,  Milne-Edwards,  Hiit.  Nat.  Crust,  ii.  p.  628. 
1880.  Gonodactylus,  Miers,  Ann.  Mag.  Nat.  Hist,  v  ]>  115 
1886.  Qoaodutylm, Brook*,  Stomatapoda  ofH.M.S,  'CkaUenyer*  p.  55. 

GONOBACTTLVS  0HX1tA.C^BA  (^airt^««). 

1793.  Squilla  chiragra,  Fabricius,  Ent.  Syst.  ii.  p.  513. 

1880.  Oonodactylus  chiragra,  Miers,  Am.  Mmf,  Nat,  Hiit,  v.  |i.  US. 

Fourteen  .specimens  of  this  widely  diatributed  ftpedOB  were 

brought  back.    In  the  corai-reef. 


XYBIOPODA. 

By  R.  I.  PococK, 
ABsiataiit  in  the  Zoological  Departmeui,  BritiBii  Museum. 

The  ioluid  doea  not  seem  to  be  rich  in  membem  of  this  group, 
lunce  four  specieB  only  were  obtained  in  it.  Two  of  tbeae  appear 
to  be  new  to  acienoe,  one  being  referable  to  the  genua  Oecpkiht, 
the  other  to  the  genua  iSjpwvMui.  The  othera  are  the  two  wide- 
epread  tropical  apecies,  Seohpendra  morntmti  (Linn.)  and  fVra- 
<l0«m««yra<rtlM  (C*  Koch). 

Chilopoda. 

ScoiiOPSnnEA  uoxaiTAirs  (£miji.)»  emend.,  Koklrautek^  Arek,f, 
Natmy.  1881,  p.  104. 

Thirteen  apecimena  were  taken.  Common  under  dung  and 
atonea,  at  the  eaat  end  of  the  main  ialand  and  base  of  Peak 
Garden  and  elaewhere.  The  bite  ia  about  aa  bad  aa  a  waap'a 
ating. 

Geophilus  Kidlkyi,  n.  sp. 

Length  44  uiillim.  Width  about  1  inillioi.  Posterior  end  of 
the  bodjr  aligbtly  more  aleuder  than  the  anterior. 
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OcbraceouB,  head-plate  slightly  darker. 

Number  of  pairs  of  legs  73  (in  the  female). 

AntemiSB  Mrsute,  the  di8t:il  end  more  so  than  the  proximal. 
Segments  of  the  proximal  lialf  cylindrical,  those  of  the  distal  half 
narrowed  proximally  j  apical  segment  aa  long  as  tbe  two  pre* 
ceding  segments. 

Head-plate  with  straiglit  anterior  margin,  rounded  lateral 
margins,  and  concave  posterior  margin  ;  sparsely  clothed  with 
hurs,  and  almost  destitnte  of  pnnctures. 

Frontal  lamina  coalesced  with  rest  of  head-p]ato. 

Basal  lamina  about  twit  e  aa  wide  as  long,  with  abruptly  con- 
verging lateral  margins  ;nid  concave  aiiterior  margin.  The  pre- 
basnl  lamina  visible  lu  the  space  left  between  the  concave 
posterior  border  of  the  hoad-plate  and  the  concave  anterior 
border  of  the  luioul  luuiiiia. 

Maxillary  sternite  wider  than  long ^  its  an leriur  margin  slightly 
excavated,  but  scarcely  bideutat«. 

Maxillary  feet  largely  visible  from  above,  and  projecting 
slightly  in  front  of  the  head-piatr  ;  iLc  ^^eli;nlCllt3  on  the  mner 
aide  furnished  with  hairs  but  not  armed  wiih  teeth. 

Dor.siil  plaU'ts  con8picuou^^ly  bisukaled. 

Ventral  ])ore8  occupyuig  a  circular  area  in  the  posterior  half 
of  the  stermlcs. 

Legr^  sparsely  clothed  with  longish  hairs. 

The  anal  tcrgite  wide,  but  not  covering  the  pleursD ;  with 
rounded  po^^tcro-latcral  angles,  staight  posterior  margin,  and 
lateral  niariiins  slightly  converging  behind. 

Ana!  idcura3  smooth,  not  furnished  with  punctures. 

Anal  dtemite  very  wide  at  the  base,  gently  converging  lateral 
borders,  rounded  posterior  angles  and  straight  posterior  margin. 

Anal  j)ores  conspicuous.    Anal  leg^  broken. 

A  single  female  specimen,  found  under  a  stone  in  the  Sapate. 

This  species  appears  to  be  closely  allied  to  G.  occid&ntalis, 
Mciuert  (Proc.  Amer.  Phil.  ISoc.  xiiii.  p.  220),  from  San 
Francisco ;  but  differs  in  the  absence  of  teeth  from  tbe  segments 
of  the  maxillary  feet,  and  iu  tlie  absence  of  poree  from  Hie  anal 
pleune. 
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D  I P  L  0  1*  O  D  A. 

Paeadebmus  OBA-cUria  (O.  JSjoeh)* 
Two  fenude  apecimenB. 

Fo7  the  synoDymy  and  an  exceUeDt  description  of  thisspeeies. 
Bee  Dr.  Bobert  Latoel's  'Die  Myriopodea  der  8st.-ii]igar. 
^roimrchie,*  ii.  p.  162. 

Til  is  very  ?ride-8pT6ad  form  occurs  in  the  East  and  West  Indies 

and  Brazil. 

It  ha8  been  introduced,  in  conueetion  with  tropical  plants, 
into  Europe ;  and  I  hare  examined  many  specimens  of  all  ages, 
^liicli  were  captured  in  the  conservatory  of  Mr.  Alfred  O. 
Wal  k  er  at  Ch  s  t  r,  and  in  the  orobid-bouses  of  Mr.  Herbert  Druoe 
at  St.  John's  Wood. 

[It  was  very  common  in  the  garden^ — jET.  Jf.  B,] 

SPIBOBOIiirB  (S.  8.)  VOBOHHXirBZBy  tt.  Bp. 

Length  about  80  millim.  Number  of  Bomites  87. 

Colour  deep  slate-grey  or  almost  bUMk;  anterior  half  of  each 
somite  (the  &st  and  last  excepted)  adorned  abo?e  and  below  on 
each  side  with  a  single  reddish  spot.  Iiegs  and  labntm  reddish. 

Distal  portion  of  the  head-pUte  furnished  with  a  faint  median 
longitudinal  impression,  upon  each  side  of  which,  near  the 
margin  of  the  labrum,  are  two  setiferous  punctures,  one  near  the 
middle  line,  the  other  near  the  external  portion  of.  the  labral 
excavation.   Distal  segments  of  antenus  pilose. 

FSrat  donal  plate  smooth,  without  titrm ;  laterally,  where  the 
anterior  and  posterior  margins  pass  into  one  another,  evenly 
rounded ;  furnished  with  a  fine  sulcus  which  runs  from  near  the 
ocular  region  of  the  head-plate,  close  to  the  antero-inferior 
margin,  and  terminates  at  the  postero-inferior  margin. 

Foramina  repugnatoria  situated,  somewhat  dorsally,  in  the 
posterior  portion  of  the  somites.  Posterior  poztion  of  each 
somite  smooth  above ;  anterior  portion  marked  with  transverse 
striie ;  inferior  and  lateral  portions  marked  with  numerous  longi- 
tudinal strise.   Somites  not  furnished  with  the '  §eeHna.* 

Posterior  somite  smooth ;  produced  behind  into  a  blunt 
rounded  process,  which  extends  slightly  beyond  the  maigina  of 
tlio  anal  valves.  Anal  valves  with  margins  not  oompressed. 
Margin  of  subanal  plate  rounded. 
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The  right  and  left  moieties  o£  the  male  copulatory  apparatus 
held  together  in  feant  bj  a  triangular  plate.  Below  this  plate 
terminates  in  a  rounded  apex,  which  extends  as  £ar  as  the  inferior 
margins  of  the  hahea  of  Hie  appaiatna.  Eaeh  upper  aogle  of 
this  plate  produced  laterally  and  upwards  into  a  relatiTely 
slender  har,  whieb  eurvea  round  the  superior  portion  of  the 
anterior  lamina  of  its  side.  Eaeh  anterior  lamina  simple,  more 
or  less  spatulate,  with  evenljr  rounded  external  margin  and 
slightly  concave  inferior  margin.  Viewed  firom  the  side,  seen 
to  he  considerably  tbieber  aboTc  than  below.  Posterior  lamina 
irregularly  quadrate,  with  ef&L  outer  and  inner  margins  which 
below  slightly  converge ;  the  inner  margin  distally  produced 
into  a  conspicuous  rounded,  noduliform  process,  which  projects 
slightly  below  the  leTel  of  the  eoneave  inferior  margin  of  the 
anterior  lamina,  and  is  consequently  visible  when  copulatory 
apparatus  in  its  entufety  is  viewed  from  the  front.  Above  and 
externally,  the  interspace  between  the  anterior  and  posterior 
lamina  is  occupied  by  a  small  sderite,  with  even  margins  and 
rounded  below,  whicli,  dilating  above,  forms  the  posterior  margin 
of  the  superior  aperture  of  the  sbeatb,  of  which  the  walls  are 
composed  of  the  four  laminn  just  described,  and  which  contains 
the  protrusible  portion  of  the  copulatory  apparatus.  Thv»  pro- 
trustble  portion  is  articulated  at  its  proximal  end  to  a  simple 
rod,  which  is  itself  articulated  to  the  upper  extremity  el  the 
anterior  lamina.  Protrusible  portion  curved  almost  through  the 
are  of  a  semieirck,  and  eomposed  of  two  sogments.  The  distal 
segment  about  twice  as  long  as  the  proximal,  membranous  and 
hollow  beihind,  <^tinous  in  front,  with  its  posterior  portion  armed 
with  a  simple  small  process. 

A  doaen  spedmens  found  under  stones  in  the  Banana  planta- 
tions at  the  base  of  the  Peak. 

In  many  pmnts  this  species  appears  to  resemble  Sj).  paraentH 
(Humb.  ib  Bancs.).  But  the  absence  of  all  knowledge  of  the  form 
of  the  copulatory  apparatus  of  tiiat  species  makes  it  impossible 
for  me  to  refer  these  specimens  to  it. 
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XirSXCTA,  «Koepthig  OolMptm. 

By  W.  F.  KiRBT,  F.L.S.,  F  E  S., 
Asaistaut  in  the  Zoological  Departmeat,  British  Museum. 

Ncjtwitlistandiug  the  comparatively  large  proportion  of  new 
species  in  tho  ])ro8ent  collection,  it  would  be  a  mistake  to  suppose 
that  very  raany  will  ultimately  prove  to  be  confined  to  the  island 
of  Fernnndo  >»orouha.  The  greater  part  belong  to  Orders  of 
insects  which  are  comparatively  little  collected  or  stndied,  and 
among  which  large  numbers  of  conspicuous  species  remain  to  be 
described,  eveji  from  the  best  explored  tropical  countries. 

The  few  Lepidoptera  in  the  collection  were  taken  at  an  un- 
favourable season  of  the  year,  and  many  are  worn  specimens. 
They  exhibit  more  decidedly  West-ludiau  affinities  than  might 
have  been  expected. 

I  prefix  to  the  ])aper  a  full  list  of  all  the  species  obtained, 
except  a  few  winch  were  worn,  immature,  or  too  scantily  re- 
presented for  .sati.sfactory  identification.  They  are  arranged 
systematically  under  the  orders  and  principal  families  to  which 
they  belong. 

of  Spgew  ohiamed. 
Order  OBTHOPTERA. 

1 .  Pygidicrana  notigera,  Stal. 
Labidura  riparia,  Pall. 

8.  AnfaolabiB  jan^rauni,  JtoAni. 

4,  — ^  Antoni,  Mm, 

JiLATTlUM. 

5.  Phyllodromia  poststriga,  Waik, 
G.  Iscliu(jpt«ra  luoida,  Walk. 
7.  FeriplauetA  americana,  Linn. 
8a  Bbiita  inoontunodai  n*  ip. 

9.  Leuot^khiM  tufinatiiciiiaa,  Imm. 
10.  BulhTrraplia  pad6es,  Coq, 


U.  Soaptoriwnis  abbreriatus,  ScuJJ. 
12.  GtjUus  amimilii,  Fabr. 
1&       forUeept,  Sa*m, 
;  14.  OSesnthiitC?)  pallidooinotui,n.tp. 

I 

15.  CoiKjoeplmlus  rernalis,  n,  tp. 
j   — — ,  vnr.  n.  fraJpr. 

16.  Gi^ct^lla  (u.  g.)  furcitera,  n.  sp. 

17.  MMomndius  nridinsfftis*  u.  tp. 

18.  Stenopola  doraiaii)  Thmb, 
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Oxdtr  NEUBOPTBRA. 

ODONATA. 


19.  Fmtala  Hatcmmii,  Mr. 
20L  Tramw  Inialu,  Sunt, 
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Order 

TEREBRANTU. 

K  N  T  O  M  <i  r  II  A  OA. 

CiiAt.(  iPin.E. 

21.  Blastophaga  obscuru,  ju  sp. 

22.  Ganoeoma  dUpar,  n.  tp. 


I 


lair. 


2ft.  Bfinb 


AOULEATA. 

H  K  T  K  I?  O  G  Y  X  A, 
FOKMICID-K. 

24.  Caniponofus  bimactilatiis,  Smith, 
2o.  Pheidolo  ommvora,  n.  sp. 

FosgOKBB. 

BBMBICIDiB. 

20.  MonedulA  ifgiMita,  Unn. 


POUPIUD.!:. 

27.  Pompilus  nefophiliu,  n.  ^ 

28.  Taohjtes  inoontpieuni, ».  sp. 

DlPLOPTBIA. 

29.  Poli»t6fl  fiidleji,  n.  sp. 

Akthoi'uila. 

AnDgiuriM. 

30.  Hiliobuf  knipjga,  n.  tpk 
81.  altoniipe^  n.  wp» 

atripygft,  n.  i^. 


Order  LBPIDOPTERA. 


Shopalockba. 

33.  Tarucus  Haniio,  Ao//. 

Hbtbkocbba. 

NOCTUJL 

S4.  HMiotlua  umigen  HUhii, 
35.  Anomu  (?)  disptttita.  Wk(k 

i^'y.  Anthophila  flammicinota,  WaUk, 

37.  Ik>liaa  bivittata,  H'a/k. 

38.  TlhormeBiA  gemtxMtaLiB,  HUbn, 

Gbomktbks. 

Nemoria  denticulwiBy  WalJk. 
40.  Aoidaiift  Ena,  n.  t^. 


Pyualks. 


41.  Pjmlis  mauiliotalia,  Gii^u, 

42.  Samea4»8tellali8,  6=w^i^. 

48-  Hymenia  perspectalis,  HUbn, 
44.  FbatoUuxB  bjiUiiiata,  Jdntf, 
4r>.  ilargaroniajainmlii.  IFolit. 
4«.  Acharana  phacopteralisi,  (r«^«. 

47.  Pachyittuda  dctritalis,  Cht/n. 

48.  Opfiibotys  flaTidissimalis,  Grote. 


Obambi. 

PlIYCIDID.1. 

49,  MeUa  sinokflaeUB,  JHUickh. 
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Order  HEMIFTSBA. 

HaVBBOPTBKA. 

FnTAtomDJiL 
SO.  FMitatoma  testeoeK,  i>atf. 

Lyo.t.io.k. 
61.  LygiBiu  rufocului  a.  sp. 


52.  HerteuB  rariegataa,  n.  sp. 

53.  LigjrocoriB  hoi  teat  us,  St^L 

54.  — — » bipimototut,  n.  sp. 

Vemid.b. 

55.  BhagoTelia  inoerta,  n.  tp. 


Order  Dm 

Doi.iriroponm.s.  I 
."lO.  PsilopuK  mot cilhiei-,  fVuli; 

SVRi'lllDf. 

57.  Temiioona  Tesumlott^  Fabr. 


)8.  8arcnphaga  caMda,  IVifd, 


Beteriplion  of  New  Sjpwie*  and  Sp^iM  Noie§. 

1.  Pyoidicrana  notiqkea.,  Stal. 

Pygidicriiiia  iiotigera,  StU,  Eugenie's  Resa,  Zool.  Ins.  p.  299  (18^). 
Flew  into  light. 

Forliettb  ripwn,  Patt.  Rme,  ii.  Anhaog,  p.  30  (1773). 
A  cosmopoHtoii  speciei. 

8.   AXISOLAHIS  JAJS'EIHI  NS18  {Dohl'il). 

ForcineUft  janeirensii,  Dohra,  Stett.ent.  Zeit,  xxv.  p.  285. 
4.  AKIflOLABIS  AVTOSI  (JOoAm). 

FmciiMtta  Aatoni,  Mm,  Siiit,  ml.  ZWI.  xsv.  p.  289  (1864). 
These  earwigs  were,  common  under  Btones  in  the  mein  island. 

.5.  FHYLLODBOMIA  POSTSTRKi  a  (^Pii/A-.). 

BlattR  poststriga,  Walk.  Cat,  Blott.  p.  99,  n.  69  (1869). 

The  locality  of  the  typical  Bpecimen  id  uiikuowu. 

6.  ISOHFOPTERA  TXCTDA,  Walk. 

I«chnoptera  lueids»  WoXk.  Cat,  Blatt.  p.  120,  n.  39  (1R68). 
A  single  immature  Bpecimen,  probably  belonging  to  this  species. 
Taken  under  stones^  base  of  Peak. 

7.  Pkbiflutbta  AiaBBicAVA  ilinn^y* 

Blstte  amerifisna*  Uhm,  Sfat,  N§l,  i.  p.  424,  n.  4  (1768). 
A  cosmopolitan  species.  Common  and  introduced. 
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8.  Blatta  nrcwmioDA,  n.  sp. 
Long.  coip.  11|  millim. 

I\male»  Eerruginoiis  brown ;  the  thorax  and  sides  of  the 
abdomen  varied  with  black;  legs  and  costal  margin  of  the 
tegmina  teataoeous.  Ftonottun  rather  long,  moderately  convex, 
the  ndea  eonvergmg  in  front,  the  hinder  angles  rounded  off,  and 
the  hind  border  convex.  T^gndna  broad,  covering  the  whole 
base  of  the  abdomen,  bnt  ceasing  at  about  two  fifths  of  its 
leugth. 

Similar  to  B,  orimtaUt,  Linn.,  but  much  smaller,  the  tegmina 
much  larger,  and  the  pronotum  longer. 

9.  Lefcoph-Ea  SUBINAMEN8IS  {Linn.). 

Blatta  auiiuamensis,  Linn.  Sysi.  Nat.  i.  p.  124,  n.  3  (1758). 
A  cosmopolitan  speciea.    Under  sLonua,  base  of  Peak. 

10.  EUTHYBBAPHA  PACIFICA  (Coq.). 

Blatta  pacifies,  Coqutb,  lUuttr,  Int,  i.  p.  91,  pi.  xxi.  f.  1  (1801>. 

11.  SoAsraaiBcua  abbbetxatvs,  Scudd, 

Sespteriacus  abbreristut,  Seudd,  Mem*  PetMjf  Aead,  So.  i.  p.  14,  t  i. 

ff.  8,  20  (186yj. 

Larvffi  louud  in  burrows  in  the  saud  under  a  Ootfferva  {JCntero^ 
morpha)t  in  salt  water,  on  the  shore  of  San  Antonio  Bay,  a  little 
above  high  water.  Perfect  insect  in  and  about  ^e  yards  of  the 
house. 

12.  GjiTLLirs  AJiflimxiB  ( Jb^.). 

Adieta  assimilis,  Fahr,  Syst.  Ent.  p.  280,  n.  3  (1775). 

A  species  widely  distributed  in  America.  This  is  the  black 
cricket  mentioned  by  Webster  and  other  visitors  to  the  island. 
It  is  veiy  common  in  the  central  district  on  the  paths,  and 
makes  a  great  noise,  espeoisUj  about  4  o'doek  in  the  aftsmoon. 

18.  G-BTUUB  FOBXioxrs,  Soutt, 

GiyUiis  foiticeps.  Smut,  Mu$,  8ei.  Met,  vi.  p.  407  (1870). 

14.  CEOANTUUii  (?)  i'ALLlDOCI^iCTUS,  U.  Sp. 

Long.  coq>.  18  mUlim. 

Male,  Beddish  browu,  abdomen,  hind  knees,  and  hind  tarsi 
darker;  head  rather  flattened,  the  palpi  and  the  outride  uf  the 
ecape  of  the  long  and  eicnder  auteuua?  towards  the  base  whiti:>h. 
Pronotum  longer  than  broad,  sides  subparallel,  uiore  shining  and 
paler  on  the  lower  lateral  border  than  above  ;  elytra  bro\vn,  reti- 
culated with  darker  uervured,  about  two  fifths  as  long  as  the  abdo- 
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men,  which  is  rather  long  aad  cylindrical,  the  incisioni  conspicu- 
oufllj  pale  j  cerci  hroken,  but  the  remaining  portions  are  bordered 
on  each  aide  with  Teiy  long  and  fine  haira.  Lega  abort  and 
stout,  and  slightly  compressed ;  all  the  femora  enlarged,  the 
middle  ones  least  so;  hind  tibi»  apined  from  the  base,  with  3 
large  terminal  apinea  on  each  aide,  and  8  or  4  larger  spines  alter- 
nating with  smaller  onea  beyond  the  middle;  first  joint  of  tarsi 
with  2  small  and  1  large  apine  on  eaoh  side. 

Ftobably  belongs  to  a  new  genua  of  (EoatUhidm,  but  has  a 
superficial  reaemblsnoe  to  QijUod^t. 

15.  COXOCEPUALUS  VKHXALIS,  H.  Sp. 

Exp.  al.  circa  78  iiiillim. 

Brif^ht  ^'ras8-fj;rceii  ;  wiii^s  hyaline,  with  brit^hi  green  uervures  ; 
fastigiuui  short,  obtusely  roundoH,  as  in  C.  triops,  Linn . ;  four  front 
femora  unanned.  Male  with  face,  antenna?,  (n-cs,  rtTnl  1  lie  \\  HoIp  (»f 
the  tastip^inm  whitish  ;  tips  of  Ujanfiililf^  and  ])Hlpi  red  ;  tibiie  paler 
than  the  ground-colour;  auditory  apparatus  nnd  t:\rpi  bencnth 
blackish  ;  tegmina  yellowish  along-  the  costa,  a  butt'  streak  at  the 
base  above  the  t^ubco.stal  nervnre.  and  a  white  basal  streak  ou  the 
leftside  above  the  tnrdian  nervnre.  Female  much  Io^ih  varied  with 
white ;  l;ibrum  whiti ,  iii;iiidible8  more  yellowish,  auditory  apparatus 
and  tarsi  whitish,  the  latter  brown  below;  ovipositor  a  little  longer 
than  the  abdomen,  extending  far  beyond  the  knees,  but  shorter 
than  the  closed  wings  ;  ovipositor  j)aler  towards  the  extremity, 
and  slightly  veined  with  reddish,  the  extreme  tips  of  the  blades 
black. 

This  grasshopper  was  very  common  everywhere  in  the  Main 
and  Rat  Island.  It  niakes  a  great  noise  at  night.  The  brown 
form,  whioh  fiew  about  with  it,  was  not  so  common. 

Yar.  VBAXBB. 

£zp.  al.  75-^  millim. 

Brown ;  the  thorax  apparently  rather  longer  and  naivower,  an 
effect  which  is  caused  by  an  indistinct  pale  or  blackish  line  on 
each  aide ;  frequently  a  pale  streak  behind  each  eye ;  mandibles 
varied  with  pale  reddish,  the  extreme  tipa  Uack;  tegmina 
greyiah  brown,  often  with  dark  apecUea  aboTO  and  bek>w  tiie 
principal  nervnres  and  on  the  ooeta  beyond  the  middle  (aimilar 
apecklee  are  visible  on  one  of  the  green  specimens) ;  wings  hyaline, 
with  greyishobrown  nermrea. 
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Gbmis  (EoBLLi,  n.  gen. 

Aftimtieb  doubttui ;  nearest  to  Burg il is  in  the  structure  of 
the  legs,  but  more  nearly  approaching  Einmaa  m  ncuration. 

Vertex  slightly  convex,  hluiped  nearly  like  an  equilateral  tri- 
angle when  viewed  from  above,  the  fasiigiutii  projectinia^  about  as 
far  as  the  scapea  of  the  antennfe,  when  the  latter  are  recurved. 
Eyea  large,  round,  j)runun<  i  l    AntennaB  slender,  filiform,  at  least 
as  long  as  the  tegmiua.    Proiiutuin  above  flat,  oblong,  slightly  nar- 
rowed, iu  front  and  rounded  behind,  excised  laterally  at  the  base 
of  the  wings.    Tegmina  ruilicr  narrow,  eiipcciully  at  the  tips,  but 
hardly  pointed;  shorter  thau  the  wings,  the  drums  of  the  male 
triauguiar,  vitreous,  nearly  alike  on  both  tegmina.    Front  legs 
moderately  stout,  unarmed  ;  the  tibia;  much  swollen  at  the  base 
to  receive  the  linear  foraniina,  \\  hi  li  ;iro  well  marked  on  both 
side!?.    Tarsi  of  aU  the  legs  siunlar,  of  nearly  equal  «ize,  and  about 
as  long  as  broad,  the  second  joiiit  luhate,  the  last  very  slender, 
and  nearly  as  loug  as  the  two  preceding  joints  together.  Middle 
tibise  with  a  few  very  short  and  small  spines  towards  the  extremity. 
Hind  legs  long  and  slender,  the  basal  half  of  the  femora  mode- 
rately thickened,  furrowed  on  the  nide,  and  carinated  below; 
tibinp  with  a  double  row  of  short  and  slender  s])ines,  and  with  two 
small  spjnes  at  the  tip.    Cerci  of  the  male  nearly  as  long  as  the 
short  abdomen,  \\ith  long  terminal  forks,  the  lonoest  slouder  and 
almost  sickle-shaped  at  the  tip  ;  subgenital  lamma;  .short,  concave 
at  the  extremity.    Ovipositoi  nearly       long  as  the  abdomen, 
moderately  broad,  strongly  compressed,  turned  upwards,  and 
pointed  at  the  tip. 

IG.  CECELLA.  l  UECiFEBA,  tt.  Bp. 

Exp.  tegm.  38  millim. ;  exp.  al.  -12  millim. 

Head,  thorax,  tegmina,  tip.s  and  veins  of  wings,  and  greater 
part  of  legs  grass-green ;  autenna}  and  tibite,  abdomen  and  appen- 
dages yellowish,  a  yellowish  line  on  each  aide  of  the  prouotuiu 
above ;  wings  hyaline. 

Mah,  Pernambuco  and  Fernando  Noronha.  In  all  the  speci- 
mens from  the  latter  locality  the  green  colour  has  more  or  less 
faded  to  yellowish  brown.  When  fresh  this  insect  is  bright 
green.  It  was  common  ou  Main  Island,  and  especially  on  Bat 
Islaad. 
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17.  MEEONCIDrCS  VIBIDH^EBVIS,  U.  sp. 

Exp.  al.  05  niilliiii.  ;  long.  corp.  .38  milliiii. 

Male,  Brown,  head  smooth  ;  hibrum  greenish ;  luaudibh^s 
black,  except  at  the  bane;  a  depressed  circle  Burrouiiding  tho 
space  of  tlie  anteuDfe,  and  the  tasti^ium  projecting  in  a  spoon- 
shape  butweeu  them  ;  scape  ])ointed  ;  dagellum  broken:  the  bai>ul 
joints  varied  with  lighter  and  darker  brown ;  thorax  strongly 
yranukitcd,  u  little  speckled  with  black,  and  murh  raised  behind, 
where  it  assumes  a  slight  greenish  tint;  tegminii  brown,  niinutclj 
reticulated  and  spotted  with  dark  brown,  chiefly  above  and 
below  the  nerv  urus  ;  longitudinal  nerviires  mostly  green ;  in  the 
costal  area  the  ncrvures  are  blackish  towards  the  base,  where 
they  anastomose  a  little  ;  on  the  disk  the  transverse  uervures  are 
brown  or  indistinctly  green  ;  inner  margin  with  alteruate  darker 
and  paler  spacer .  wings  smoky  hyaline,  with  reddish-brown 
longitudinal  and  brown  transverse  nervures ;  hind  margins 
damaged,  but  probably  browner  than  the  rest  of  the  wing  ;  legs 
indistinctly  mottled ;  spines  of  femora  mostly  blaek  on  the 
inner  sides,  hind  femora  with  a  blaek  basal  streak  on  the  outside. 

8omewhat  resembles  M.  itidistiuctasj  Walk.,  but  the  wings 
are  shorter. 

A  single  bpecimen  on  a  tree  in  the  Sapate. . 

18.  Stenopola  dorsams  {Tkunb.). 

Truxniis  ilor^nh^.' Thunb.  Nov.  Acta  Upsal.  ix.  p.  80  (182?). 
Stenopula  doisaliis,  Still,  Hecensio  Orth.  i.  p.  83  (187^). 

The  hind  legs  have  not  been  described ;  they  are  reddish 
brown,  the  middle  ot"  the  f"en:or:i  being  black  on  both  surfaces, 
the  striations  more  or  less  marked  witli  paler.  The  hind  tibiae 
are  armed,  except  on  the  basal  third,  with  a  double  row  of  mode- 
rately long  and  pointed  si)incs,  the  intermediate  space  above  is 
clothed  with  loni^  tine  white  hair.'^.  .'iiid  there  is  a  row  of  much 
shorter  white  hairs  on  the  under  suiiact^  also.  The  sidp'^  :iiid 
under  surface  of  tbe  hiud  tibi»  are  generally  dark  green  or 
blackish  ;  at  the  tip  there  arc  two  short  8i)ines  on  the  outside, 
and  two  long  ones  on  the  inside.  There  are  apparently  only 
three  joints  to  the  hind  tarsi  :  the  first  is  three  times  as  long 
as  broad,  but  is  broad  and  flattened;  the  second  is  much 
narrower,  half  as  long  again  as  broad,  and  produced  into  a  long 
tooth  at  the  extremity  beneath,  aad  the  terminal  joint  is  very 
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ilender  at  tbe  base,  graduall/  enlBrgiug  to  the  piilviUiu,  and 
abont  as  long  aa  the  two  preoedmg  joiata  together. 

Tbe  BpeeieB  appears  to  be  oommon,  and  difien  conBiderably  iu 
size,  tbe  t^gmina  eipanding  from  80-40  mOlim.,  and  the  body 
niM0unng  from  19-20  miUim.  in  length. 

On  both  Main  and  Bat  ialanda,  bnt  especially  common  on  tbe 
latter. 

19.  PaNTALA  FLAVE8CKN8  {Fabr.). 

Libellula  flavescens,  Fahr.  Ent.  Sytt*  8i^L  p.  286  (1798). 
JHttribuHon.  World-wide. 

Very  common  everywhere  ou  Main  Island,  The  larvtt  living 
in  puddles  in  the  central  diitriet. 

20.  Tbahka.  BAflALia  (fiurm.). 

Libellttlft  besalis,  Burm,  Htmdb.  Ent.  H.  p.  852,  n.  25  (1839). 
Less  common  than  the  preceding.    The  abdomen  wheu  fresh 
is  dark  crimson-red.    A  well-known  South-Amerlcau  species. 

21.  Blastophaoa.  obscvba,  n.  sp. 
Male,  Long.  ooip.  2  mUlim. 

Blown  or  yeUowiab  brown,  smooth,  except  a  few  short  baixs 
on  the  tarsi.  Front  tarsi  apparently  8-jointed,  middle  and  hind 
tarsi  6-]ointed;  tarsal  daws  very  strong,  and  front  and  hind 
tibie  ending  in  short  strong  spines. 

This  species  resembles  the  description  of  B.  hwiii&Mh,  Mayr, 
from  Blumenan,  but  is  oonaiderably  larger.  I  think  it  nidess  to 
give  a  detailed  description,  for  which  a  larger  aeries,  including 
both  sexes,  and  preserred  in  different  ways,  would  be  desirable. 
The  locality  will  probably  ser?e  to  fix  the  species,  especially  as 
true  Blntophaga  does  not  appear  to  be  well  represented  in 
America. 

22.  Gajnosoma  DisPAii,  a.  sp. 
Male.  Long.  corp.  1^  millim. 

Yellow,  smooth;  head  forming  a  long  oval,  broad  behind, 
gradually  narrowed  in  front,  antenna^  inserted  widely  apart  ; 
legs  of  nearly  equal  size  and  structure,  femnra  slif.':litly  tliiekened  ; 
tibiaD  spinose  on  the  outer  edge,  and  terminating  in  a  coronet  of 
short  spines,  none  of  which  arc  conspicuously  lonirer  than  the 
rest ;  first  joint  of  the  tarsi  longer  than  thick ;  abdomen  long, 
tapering. 
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Differs  from  Oanoioma  attenuatumf  Kftyr  (<;  ),  in  not  being 
depressed,  aad  (perhaps)  in  the  long  abdomen ;  and  from  Teiro' 
yoMMpM  gramU9omi9,  Majrr  (  $  ),  in  the  miioli  sborter  joints  of 
the  antenna* 

FemaU.  Long.  corp.  2  millim.;  ovipositor  4|  milHin. 

Tswny-yellow,  with  a  slight  greenish-eoppezy  reflezion  (colours 
perhaps  altered  bj  spirit)  ;  antennas  12-jointed»  senated  and  set 
with  Tory  short  hairs  ;  brown,  except  the  two  basal  joints; 
scape  as  long  as  the  three  following  joints,  second  joint  rather 
longer  than  the  fourth,  third  (annul us)  very  small,  fifth  and 
folio wiug  gradually  smaller,  the  last  three  joints  forming  a  club ; 
ovipositor  more  than  twice  as  long  as  the  body ;  veins  of  the 
wings  of  nearly  uniform  thickness ;  ulna  as  long  as  the  ptero- 
stigma,  hardly  curved  or  thickened,  metacarpus  about  as  long  as 
the  radius.  Head  and  thorax  finely  rugose.  Legs  yellow,  the 
femora  slightly  thickened. 

Appears  to  approach  most  nearly  Tefra^ona^h*  flaoicoUitt 
Mayr,  but  that  species  has  two  aunuli  (ring^joints)  to  the 
antenntB.  Except  in  the  structure  of  the  antennae),  the  single 
specimen  before  me  much  resembles  the  figure  of  T.  ffraeiUeomit, 
Mayr,  but  the  latter  species  has  longer  hairs  on  the  antenute, 
and  the  terminal  joints  do  not  form  a  club,  to  say  nothing  of 
other  differences. 

2o.    I'VAJflA  I..T.VIO.VTA.  L(l(f'. 

Evauui  Ucvi^ata,  Lair.  ilm.  Crust.  Ins.  hi.  p.  251  (1^0/). 

A  cosmopolii  iu  species.  The  larvw  of  thia  genus  are  parasitic 
m  the  egg-capsuic«  oi"  Jilaltida'. 

A  single  npeeimen  takeu  in  a  house  at  iSambaquichaba.  it  is 
very,  common  in  Feruambuco. 

24.  Caupokotus  bimaculatitb  (Smiih), 

Fonnica  bimsenkts,  Smith,  Cat.  Bym.  B.  M.  vi.  p.  £0,  n.  171  (1868). 

Six  specimens,  all  small  workers.  The  species  is  new  to  the 
Museum  coUecfeion.  Smith  described  it  from  St.  Vincent's. 
Soger  (Berl.  ent.  Zeitschr.  vi.  p.  285, 1862)  identifies  this  spedes 
with  Jbrmtioa  n^ceps,  Eabr.  (Syst.  Piec.  p.  404^  n.  32) ;  but  I  am 
not  satisfied  that  this  is  correct,  as  Fabricius  does  not  mention 
the  conspicuous  pale  spots  on  the  seooiid  segment  of  the 
abdomen.     In  the  small  workers  the  head  is  mostly  black ; 

*  Thii  geuus  proved  (o  be  the  ieuiule  uf  Gaiwsoioa, 
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in  the  Urge  worken  it  ia  red*  Dr.  Mayr  records  this  species 
from  New  Gransdii,  and  it  is  probably  widely  distributed  io 
South  America. 
Under  ike  wood  of  a  Burra  tree  in  the  Sapate. 

25.  FttSIIK>LE  OHBTITOBl,  n.  Bp. 

Soldier  4)}  millim. ;  worker  2 j-8  mOlim.  in  length. 

Soldier  red,  shiniog  (abdomen  darker),  sparingly  eorered  with 
raised  white  hairs.  Head,  without  the  mandibleSi  about  as 
broad  as  long,  finely  and  sparingly  lougitudinally  striated  above 
and  in  the  middle,  where  it  is  depressed,  behind ;  sides  gradually 
rounded  behind  the  eyes.  Mandibles  rery  broad,  hardly  pune* 
tured,  blackish  at  the  base  and  tips.  Scape  of  the  antennas 
straight,  gradually  thickened  beyond  the  middle,  nearly  one 
third  of  the  length  of  the  antenna.  Second  joint  about  three 
times  as  long  as  broad,  joints  S-0  Yery  slightly  longer  than  broad, 
joint  10  much  thicker  and  twice  as  long  as  broad,  joint  11  rather 
shorter  and  thicker,  and  joint  12  forming  a  long  pointed  cone; 
the  hair  on  the  antenn»  is  thicker  and  closer  than  on  any  other 
part  of  the  body.  Mesonotum  with  a  hump  on  each  side  aboTO, 
and  finely  punctured  aboTC ;  metanotum,  which  is  armed  with  two 
strong  spinee,  more  closely ;  first  node  of  the  petiole  with  the 
spine  somewhat  truncated  at  the  extremity ;  second  node  fully 
twice  as  broad  as  the  first,  and  with  strongly  projecting  lateral 
angles ;  abdomen  finely  punctured  at  the  base. 

Worker  similar,  but  smaller  and  generally  darker,  the  aotennfle 
lighter ;  the  scape  nearly  as  long  as  the  remainder  of  the  antenna, 
slightly  curbed,  but  hardly  thickened,  and  the  terminal  joint 
thicker  in  proportion  and  leas  pointed  than  in  the  soldier.  The 
spines  on  the  metanotum  and  on  the  first  node  of  the  petiole  are 
much  shorter,  and  the  projecting  sides  of  the  second  node  are 
rounded  off. 

This  species  much  resembles  Pkeidoh  puHUa,  Heer,  in  sise 
and  general  appearance,  but  differs  widely  in  structure. 

This  was  ezceedin^y  abundant  in  the  houaea,  making  nests  ixi 
the  earth  between  the  bricks  of  the  fioor*  It  is  veiy  destructiye. 
deTouring  all  kinds  of  food,  and  even  ate  up  the  insects  we 
captured,  in  the  chip-boxes. 


41* 


biyuizua  by  Google 


540 


MB.  U.  N.  EUDLEX  OK  THE 


26.  MOKBDVlii  SIOVATA  (Linn.). 

Yespa  8ignat«,  Unn,  Sytt  Nat.  ed.  x.  L  p.  574,  n.  \4  (1758). 

A  common  South^merieaa  speciea. 

Very  common  on  the  fland-hillf,  wliere  it  makes  its  burrow. 

27.  PoHPiLVS  KESopHiLUBy  n.  sp. 

Long.  corp.  10  millim. ;  exp.  al.  15  millim. 

female.  Dull  black,  first  three  segments  of  abdomen,  the 
Hides  of  the  fourth,  and  tlie  under  surface  of  the  hiud  tibia;  red. 
Wings  smoky,  a  little  lighter  and  subbyftUne  on  the  hiud  wing» 
and  towards  the  ba«e  of  the  fore  wings. 

Head  large,  efyes  hardly  extending  to  the  base  of  the  jaws, 
face  rather  more  strongly  punctured  than  the  vertex;  dypeus 
short,  slightly  emarginate ;  labrum  short,  transTerse  ;  eyes  nearly 
parallel,  front  ocellus  forming  the  apex  of  a  rectangle  with  the 
hinder  ocelli,  the  two  latter  rather  wider  apart  thau  the  space 
between  these  ocelli  and  the  eyci? ;  second  joint  of  the  anteunie 
half  as  long  agsin  as  the  third.  Pronotum  falling  in  front  to  the 
neck  in  a  short  rounded  curve,  rather  broader  than  the  raeso-  or 
metanotum;  the  metanotum  is  furnished  with  a  small  pro- 
minence on  each  side  near  the  base. 

Second  and  third  cubital  cells  of  nearly  equal  size,  the  second 
recurrent  nervure  striking  the  third  cubital  cell  in  the  middle. 

Spines  of  the  legs  as  usual. 

Much  resembles  P.9chrinus,  Blanch.,  a  Chilian  species,  in  which, 
however,  the  thorax  ia  verdigris-green  above,  instead  of  black. 

Tak  en  flying  oyer  paths  in  the  centre  of  the  island^  not  common 
and  difficult  to  catch. 

TauIIV' I  KS  I.\CO>SPIC'UUl*,  u.  Bp. 

Long.  corp.  G-8  millim. 

Black,  clothed  with  a  vvry  line  silvery  pile  (that  on  the  upper 
part  of  the  face  with  a  slight  golden  appearance  hi  <  <  ]  lain  lights), 
oliierwise  mot*t  conspicuous  on  the  sidcBof  the  nbJouien,  towards 
the  extreinities  of  the  -e<];!nent3  ;  tliorax  and  scutellum  shuiiiiL^, 
with  very  numerous  suuill  punctures,  not  very  close  together: 
metafhorax  rugosely-punctate ;  tegul*  testaceous;  uings  clear 
hyaline,  with  a  strong  violet  iridetscence  i  nervurea  dark  brown. 

Clonely  allied  to  T.  iridipmmis^  Smith,  from  Ega,  but  in  that 
species  tlie  thorax  is  longitudinally  striated,  and  the  tips  of  the 
tarsi  are  ferruginous. 
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20.  POLIiTEB  ElDlKTI,  n.  |p. 

Long.  corp.  15-10  milliin. ;  exp.  al.  26-20  millim. 

Worker.  Varied  with  feimginous  red,  dark  brown,  hltxckf  and 
yollow;  clothed  witli  very  fine  ailliy  pubescence.  Head  red, 
the  vertex  darker,  the  face  and  orhns  lighter,  base  of  the  head 
black  ;  antennae  black  in  the  middle  above.  Thorax  blaek,  the 
prothorax  and  meeothorax  red  above,  the  hinder  edge  of  the 
protborax  paler,  and  the  front  edge  narrowly  bordered  with 
yellow ;  the  edgen  and  central  line  of  the  mesothorax  more  or 
less  bordered  with  black  above;  on  the  pleura,  beneath  the 
fore  wings,  i»  a  conspicuous  yellow  spot ;  scutellum  and  post- 
scutellum  edged  in  front  with  yellow,  the  band  on  the  former 
hardly  complete  in  the  middle,  and  the  space  behind  it  more  or 
less  red;  metathorax  finely  and  tiaasveisely  striated,  a  deep 
longitudinal  channel  in  the  middle,  more  strongly  striated,  and 
edged  with  a  yellow  stripe  on  each  side ;  on  each  side,  above  the 
base  of  the  hind  coxn,  is  another  yellow  spot.  Abdomen  dark 
brown,  finely  pubescent,  shading  into  black  at  the  base,  and 
generally  more  or  less  red  at  the  extremity.  Legs  red,  coxs 
and  femora  black,  kneoB  red  or  yellow,  hind  tibise  more  or  less 
black  in  the  middle.  Wings  smoky  hyaline,  strongly  tinged  with 
fermginous  along  the  costa  of  the  foro  wings ;  teguU»  fenni- 
ginons. 

Tar.  0.  Face,  head  beneath,  pectus,  and  coxB  beneath  yellow ; 
femora  striped  beneath  with  yellow ;  first  two  s^ments  of  the 
abdomen  with  a  small  yellow  spot  on  each  side  above,  and  a 
larger  one  near  the  base  of  the  first  segment  beneath. 

Very  nearly  allied  to  P.  »it«^a6i/fs,  Sauss.,  from  Mexico}  but 
this  18  a  redder  insect,  with  the  segments  of  the  abdomen  always 
more  or  less  bordered  with  yellow. 

This  insect  is  called  here  "  Marmboudot*  and  is  very  common* 
It  makes  its  nest  on  the  underside  of  an  overhanging  rock  or 
eaves  of  a  house,  or  on  the  branch  of  a  tree*  I  have  seen  a 
Cashew-nnt  tree  containing  an  immense  number  of  nests  in 
various  stages  of  conntructioa.  The  nest  consists  of  a  single 
comb  of  cells  of  a  triangular  or  oval  outline,  and  attached  by  a 
pedicel  at  the  narrow  end ;  a  large  one  is  about  four  inches  in 
length,  and  three  across  in  the  broadest  part.  The  cells  are 
about  three  quarters  of  an  inch  deep,  and  a  quarter  of  an  inch 
across.  The  insect  stings  slightly,  but  only  when  much  irritated. 
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It  plays  a  very  important  part  in  tbe  fertiUzation  of  the  flowen» 
especially  the  Oncurbitacen. 

30.  HaLIOTITB  hMflSYQAf  D.  Bp. 

Female,  LoDg.  corp.  10  roilixm. ;  exp.  al.  IG  nnllim. 

Head  and  thorax  dark  giecn,  sligfatlj  bronzed;  abdomen 
sh  in  in  sliading  into  violefc  at  the  extremity  of  the  iegmenta; 
wing8  hyaline ;  legs  black,  clothed  with  pale  bain. 

Head  and  face  finely  and  closely  punctured,  sparingly  studded 
with  whitifih  hair»,  dark  green,  oecasionally  shading  into  bronzy 
or  violet  in  certain  lights ;  cljpeua  gyeen  or  violet-blark,  with 
much  larger  and  fewer  punctures  than  the  upper  part  of  the 
head;  the  extremity  and  ibe  labrum  black,  the  lower  month- 
parts  dull  bronzy  green  ;  anteimie  black,  ferrnginoiu  towards  the 
extremity  beneath ;  thorai  dark  green,  thickly  punclured,  most 
finely  on  the  prothoiax,  which  shades  into  bronzy ;  inrfanotuM 
and  base  of  abdomen  above  densely  clothed  with  whitish  hairs ; 
metanotum  with  longitudinally  diverging  strisB  in  front,  behind 
deeply  and  longitudinally  concaTo,  with  small  punctures,  the 
intermediate  spacen  ntill  more  finely  punctured;  tegul®  tes- 
taceous; wings  hyaline,  w  ith  brown  nervures  and  a  slight  violet 
iridescence;  pectus  dull  green,  densely  clotiied  >%ith  whitish 
hairs ;  propectus  violet-black ;  legs  black,  with  whitish  hairs 
above,  and  the  tibife  and  tarsi  (h-iisely  clothed  with  red  hairs 
beneath  ;  the  knees  (very  narrowly),  spines,  and  last  joint  of  the 
tarsi  mostly  reddish.  Abdomen  smooth  and  shining,  the  pune* 
tuation  being  extremely  fine,  even  under  the  microscope,  and 
densely  clothed  with  short  white  hairs,  except  towards  the 
extremity  of  the  first  two  segments ;  the  segments  greenish  in 
front  and  violet-black  behind ;  towards  the  extremity  the  lateral 
bristles  are  longer ;  under  surface  of  abdomen  brown,  the  ex- 
tremities of  the  segments  slightly  reddish. 

31.   HAUOTrS  ALTERiriPES,  U.  Sp. 

$ .  Long.  corp.  11  millim. ;  exp.  al.  13-14  millim. 
Head  and  thorax  dark  green  above ;  abdomen  green,  smooth 
and  shining^  tlie  neighbourhood  of  the  incisions  more  or  less 
violet;  wings  hyaline,  or  slightly  clouded  in  and  below  the  radial 
cell,  and  towards  the  extremity  of  the  discoidal  cell  of  the  bind 
wings;  legs  reddish,  the  femora  and  tibia?  in  the  middle,  and  often 
the  last  joint  of  the  tarsi  dark  green  or  blackish ;  dypeus  tipped 
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wiili  tawny,  and  witH  more  numerout  puncturee  ihao  in 
JSr.  Umpyga ;  the  punetuies  of  the  meaothorax  and  the  lower 
part  of  the  metathoiax  larger ;  the  channel  of  the  metathorax 
narrower;  anteims  black  aboTe,  fbrrogmous  below ;  cheeks 
bronzed. 

Cloeely  allied  to  IT.  Uempjf^a,  but  differs  in  colour  and 
punctuation.  Appears  to  be  a  yery  common  spedes. 

82.  HAIttOTVS  AS BIPTOA,  n.  sp. 
d  2  •  Long.  corp.  6  miUim. 

Head  and  thorax  clothed  with  whitish  hairs,  green,  very  finely 
punctured;  head  much  bronzed;  cljpeus  rather  short,  the  tip 
black;  meianotum  longitudinally  striated  in  front;  abdomen 
bronsy  black,  more  Tiolet  in  the  incisions ;  antenn»  black,  ferru* 
ginous  beneath ;  head  and  thorax  dull  bronzy  green  beneath ; 
abdomen  beneath  shading  more  into  ferruginous  brown ;  wings 
hyaline,  with  brown  nenrures ;  tegn1»  pitchy ;  legs  ferruginons, 
the  femora,  and  sometimes  more  or  less  of  the  ttbi»^  bladdsh. 

A  small  species,  not  closely  allied  to  any  other,  and  easily 
recognisable  by  the  strong  bronsy  colouring  of  the  back  of  the 
head. 

These  HaliaH  were  taken  in  the  flowers  of  the  Melons  and  the 
OxaliSf  and  play  an  important  part  in  the  fertilisation  of  the 
flowers  in  the  island. 

33.  Taiittcus  Haitno,  Stoll. 

Papilio  llanno.  SfoU.  Suppl.  Cram.  pi.  sxxix.  If.  2,  '2  B  (1790). 

Husticus  atlolesceus  Ilamio,  Hiibn.  Samml.  ex.  Schniett.  i. 

Many  speeimeni,  taken  between  July  25  and  August  31. 

Tho  Brazilian  form  (^f  this  widely  distributed  and  variable 
spocics.  It  is  f^encrally  larger  than  the  niur*.;  northern  form  of 
the  species,  and  stands  in  tho  British- jMnseuin  collection  under 
the  MS.  name  of  T.  moiwps,  Zell.  The  specimens  expand  from 
17^  to  23  millim. 

This  little  Blue  was  very  common  on  Eat  and  Main  islands. 
The  Catachrysopa  trifracta,  Butl.,  said  to  have  been  caught  on 
Rat  Island  by  the  '  Challenger '  Expedition,  we  did  not  meet  with ; 
and  it  seems  possible  that  tliere  was  some  niititake  in  the  labelling 
of  this  specimen,  as  the  genus  is  only  known  from  the  East 
Indies. 
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84.  HuJDTHiB  AUaOBB  (Evbn*), 

Noeliu  armigera*  Hti&ii.  Ar.  SekmetL,  Noel.  f.  370. 

A  cosmopolitm  Bpeoies. 

A  amgle  speeimen  wa&  cangbt  flying  in  the  daytime  on  Eaat 

HfllB. 

86.  AnOMH  (P)  KBVABTITA,  WM, 

AnomisC?)  dupiirtita.  Walk,  Cat  hep,  H«t.  xiii.  p.  990,  n.  8  (1857). 

Described  by  Walker  from  Jamaica  and  St.  Domingo;  tbe 
specimena  from  Femando  Noronha  moat  nearly  resemble  tbat 
obtained  in  tbe  former  loeality. 

Taken  on  tbe  wing  at  night.   Main  Island. 

30.  ANTHnpniT  A  'PLA^nnciycTA,  Walk. 

Anthoplula  tlarninit-incta,  Walk.  Cat,  Lep.  Het.  xxxii.  p.  801  (1865). 
The  types  are  from  St.  Doiuiugo. 

87.  BOIIKA  BmXTXTA,  Walk, 

BoUiui  birittata.  Walk.  Cat.  Lip,  Het,  xiii.  p.  1 156.  n.  23  (1857). 

A  eomiii  Ti  npecies.  Tbe  specimens  in  tbe  British  Muaenm 
are  from  Honduras,  Yeiiezurla,  St.  Domingo,  and  Jamaica.  Tlie 
single  specimen  from  Fernando  Noronha  has  a  narrower  hand 
than  any  of  the  others ;  hut  it  would  require  a  series  to  show 
whotliei-  this  character  is  constant  in  tbe  locality,  or  a  mere 
individual  Tsriatimi. 

88.  Thxjimbbia  gemmataus  (Huin,), 

Antisarria  gemmatalia,  Buhn,  Zutr.  #.f.  Sehaeit,  i.  p.  2fi,  n.  77»  ft,  153, 
154  (1818). 

Common  among  tbe  wild  beans  on  Main  and  Bat  Islands 
(August  17-25). 

89.  Nemorta  de-nticulabia.  If^olk. 

Nemorift  (?)  deniiciilHria,  IValk.  Cat.  Lpp.  Het.  xxii.  p.        n.  20  (18(11 ). 

The  locality  of  the  type  specimen  is  unknown  ;  but  it  is  pro- 
bably a  wide-ranpfinfif  spccicB,  as  ilicic  arc  specimens  in  tlie 
British  I^Iutseum  from  Corrientes  and  Goya. 

40.  AciDALiA  Faba,  n.  sp. 
Exp.  al.  10  millim. 

^falr.  Grvy.  thickly  dusted  with  brown,  the  first  line  com- 
mencing at  about  one  third  of  the  longtli  of  the  wing  with  a  dark 
shade  curving  to  a  conspicuous  black  spot,  thence  curving  sharply 
inwardly  till  it  terminates  in  a  more  conspicuous  dark  acute 
angle  projecting  outwardly  just  above  tbe  inner  margin;  it  is  not 
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continued  on  tlie  Bind  wings.  The  second  line  commences  at  tvo 
tbirds  of  the  length  of  the  wing  in  aootiier  dark  shade  on  the 
eosta^  which  rnns  obliquely  to  another  black  spot,  below  which  it 
is  continned  in  grey  festoons  across  both  pairs  of  winga,  forming 
more  than  a  half-circle  on  the  basal  side  of  a  conspicnons  black 
spot  on  the  hind  'wiiigs.  The  third  line  is  the  most  conspicuous, 
and  is  formed  of  a  series  of  black  spots  connected  by  a  grey  line 
on  the  fore  wings,  which  curves  inwards  twice,  a  little  above  the 
middle,  and  again  abore  the  inner  margin.  On  the  hind  wings  it 
forms  a  nearly  continuous  black  line,  curring  outwards  at  one 
fourth  of  the  distance  from  the  costs,  and  again,  in  a  wider  and 
more  regular  eurre^  below  the  middle.  At  the  base  of  the  fringes 
runs  a  row  of  black  dashes,  and  between  these  and  the  third  line 
are  a  series  of  indistinct  greyish  markings.  tTndefside  grey-white, 
with  the  central  spots  indicated,  but  not  conspicuous.  Head 
black  abore ;  body  and  legs  grey ;  abdom«i  rather  indistinctly 
banded  with  black  above,  and  with  a  blackish  space  at  the  base  of 
the  anal  tuft;  femora  tawny  beneath,  front  femora  and  tibim 
blackish  above ;  antenne  tawny,  altematiog  with  whitish  above. 

Allied  to  A,  rtiraetima  from  Florida,  but  darker  and  more 
distinctly  marked. 

11.  Pyhalis  manihotalis,  Out'n. 

Pyrails  iQanihotalis,  Guen.  Sp4c.  Gen.  tt  L^,,  JJelt.  et  Pyr.'  p.  121 
(1854). 

Described  by  G  u€n^  from  Cayenne. 

42.  SaMKA  ('A8TELL.U.IS,  Gurn. 

Samea  castcllalis,  Gu^n.  Spec.  (int.  Lep.,  Delt.  et  Pyral.  p.  195  (,1854). 
A  widely  distributed  npccie**  throughout  America. 

43.  HtMENTA  I'tHSi'KCTAT/IS  (Flifhil.). 

Pyralis  j>er8pectalis,  H''hn.  Eur.  Schmett.f  Pyr.  f.  lOL 
A  widely-distributed  B]>e<)ie8. 

44.  PiTAKELIiUHA  lIYALtXATA  (Linu.). 

Pbaliena-Oeoiiieira  hyalinsta,  Liun.  Syst.  A^at,  u  {2)  p.  874,  n.  279 

Thifs  little  moth  was  very  common  on  the  Maiu  Island, especially 
about  the  Peak,  amuug  the  wild  meloDs,  &c.  (August  17-20). 
A  cosmopolitan  »pecie«. 

45.  Makoabonia  jairubalis,  Walk. 

Margsronia  jairusalia,  fValk.  Cat.  Lep.  Het.  iviiL  p.  624,0.  16  (1859). 

Originally  described  from  Venesuela. 
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40.  AosARAiu.  PH^PfSBALis  {Ouin,), 

Botys  phKoptenlit,  Gutm.  8pSe.  Q4»,  Lif^DeU,  tt  ly.  p.  349  (18M). 

A  common  and  widelj-dktributed  Kpeciee  in  TropicR]  America. 

47.  Paohtsahcla  dbtbitalib  (OWh.). 

BotTi  detritdis,  Gii^.  £sp#e.GAi.  L^.,  Deif.  ^  Pyr.  p.  347  (1854). 

Widely  distributed  in  South  America. 

i8.  Opsibotts  PLAVTDI8BIMALI8  {Grofe). 
Rotisi  flnvulissimalis,  Grates  Canad,  Ent.  ix.  p.  105(1877)« 
Di  scribcil  by  Grote  from  Texas  ;  but  therp  are  also  specimens 
from  South  America  in  the  British  Museum. 

49.  Mklla  ziNCKEXEr.LA  (Treti/trhke). 

Phycis  zinckenella,  Treitschke,  Schmett.  Eur.  ix.  ;l)p.  i?Ol  (1832). 

Many  ypecimeus.  A  cosmopolitan  ypt'cie;^.  There  are  npe- 
cimeDB  iu  tlio  British  Musciiin  from  S.  Europe,  S.  AfriL-a,  and 
Australia.  It  is  a  somewhat  variable  insect,  but  is  easily 
reeoguized  by  the  broad  pale  couta  aud  the  huge  palpi. 

50.  Pentavoka  TXSTACSA, 

Peatatoma  teataeea,  DalL  Cai,  Hem.  p.  2B0,  n.  43  (1861). 
Several  specimens  were  met  with  in  various  spots  in  the  Main 
and  Bat  IsUmds. 

51.  "Ltqmvb  UVFOOVIM,  n.  sp. 
iKmg.  corp.  9-11  milHro. 

Bright  red,  includiDgtbe  eyes  and  ocelli ;  head  above,  between 
and  in  front  of  oceUi,  blacldsh ;  antenne  and  legs  blackish  and 
setose ;  cox»  reddish  at  base,  oorium  more  or  less  varied  with 
blachish,  outer  edge  narrowly  black,  membrane  brown,  blackish 
in  Head  and  thorax  rugose,  the  former  truncate  and 
bicarinate  in  front.  Bostram  black,  extending  to  ^e  extremity  of 
the  posterior  coxte.  Cerium  fully  developed  in  <f ;  in  $  about 
half  as  long  as  the  abdomen,  and  rather  pointed. 

An  extremely  common  species,  allied  to  Z.  tmtieuMt  Walk.,  in 
which,  however,  the  head  and  thorax  are  unicolorous  red,  and  the 
tegmina  are  reddish  brown. 

This  highly -colonxed  Bug  occurred  in  large  numbers  upon  the 
ground  in  the  Sapate  under  bushes  of  Jee^niki;  but  was  local, 
only  found  in  a  few  spots. 
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62.  HbBJBUB  TABIBOATU8,  O.  Bp. 

Long.  corp.  7  millim. 

Head  and  front  of  pronotam  dull  red ;  posterior  lobe  of  pro- 
Tiotum  testaceous,  with  very  large  separated  punctui'es.  Gorium 
blackish,  with  rows  of  punctures ;  outer  edge  of  cerium  testaceous, 
with  two  black  spots,  one  at  its  extremity,  the  other  a  little 
before ;  the  veins,  a  large  triangular  spot  on  the  inside,  and  three 
smaller  spots  between  this  and  the  margins  are  also  testaceous  ; 
scutellum  with  a  converging  testaceous  line  on  each  side  ;  mem- 
brane blackish,  with  a  testaceous  blotch  at  base  and  tip.  Antennae 
finely  pubescent,  the  two  basal  joints  testaceous,  the  third 
blackish,  the  fourth  black,  with  the  base  white.  Legs  testaceous, 
front  and  hind  femora  and  all  the  tibia  strongly  spined.  Body 
red  beneath,  pectus  darker.  Kostrum  testaceous,  extending  to 
the  base  of  the  hind  cox®. 

Allied  to  M,  pereuUui,  DiaL 

T»k0tk  at  light. 

53.  LlOTROCOBIS  BALTEATU8,  Sthl. 

Ligyrocoris  balteatus,  Sthl,  Fet.-Akad,  Haadl,  (2)  xii.  p.  146,  no.  4 

(1874). 

flew  into  light. 

64.  LiOTsoooBiB  BiFuvor^Tirs,  n.  ip. 
Long.  corp.  4  milUm. 

Head,  pronotum,  and  scuteUam  black ;  hinder  lobe  of  pionotiun 
with  fcwo  short,  reddish,  longitudinal  stripes  in  the  middle^  a  red- 
dish spot  on  each  aide  in  front  and  one  at  each  angle  behind ; 
antenna  testaceousi  the  last  joint  black.  Corium  testaceona» 
with  rowB  of  black  depiceaed  punctorea  in  the  middle;  the  veins 
on  the  inner  edge  black,  running  into  s  large  irrregular  apical 
black  border ;  the  outermoet  vein  broadena  ont  juat  before  reach- 
ing it  and  endoaea  a  very  conapicuona  o?al  white  spot ;  membrane 
greeoiah,  with  two  brown,  diverging,  curving  lines  in  the  middle, 
two  brown  spots  at  the  base,  and  one  on  each  side  of  the  curve. 
ITnder  surface  of  the  body  apparently  black ;  legs  teataceous, 
femora  more  or  less  black ;  but  the  specimen  ia  carded  in  such  a 
manner  as  not  to  allow  of  a  proper  eoamination  of  the  under 
snrface  or  of  the  legs  and  rostrum. 
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65.  BmLCKyrxLU  utoebta,  n.  ip. 
Long.  corp.  2|  millim.,  lat.  1  mUUm. 

BladdBli  blown ;  tbe  orbito,  fiont  of  pvotibonz,  wbiiiBfa,  elightlj 
tawny ;  abdpmen  witb  a  wbitiab  pile  on  tbe  sides  and  lew  con- 
epicuoue  beneatb ;  base  of  antenov,  femora  above,  and  legs  beneatb 
tawDj ;  dosed  bemllytra  wbitisb  (or  eligbtlj  tawny)  at  tbe  base 
between  the  nerTures,  but  with  no  other  pale  maridngs  except 
the  oonspicuous  long-oval  white  spot  before  the  tip. 

A  shorter  and  broader  species  than  any  at  present  represented 
in  the  British  Museum ;  but  with  most  general  resemblance  to 
JIBerovelia  nagofMt  White.  It  is  possibly  aTariety  of  the  widely 
distributed  and  Tariable  Velia  eollaris,  fiurm. 

On  grasses  in  the  lake. 

66.  PaHiOPirs  mbtaIiLtpbb,  WM, 

Pnlopiis  metallifer.  Walk,  LUt  Dipt,  B.  M.  iii.  p.  64?  (Id49). 
Hying  over  Cucurbitaceie  on  tbe  Peak. 

57.  Tkmnocera  tesiculosa.  (^Fabr.). 

Syrphus  vesiculusu^i,  Fabr.  Syst.  Anil,  p.  226,  n.  1 1  (1805). 

Flying  over  herbage  in  the  sun^  and  also  taken  on  the  flowers 
of  the  cabbage  in  the  garden. 

58.  Saboophaoa  calida,  Wiedem, 

Sarcopha^  cfdida,  IViedem.  Aussererirop,  sweifi.  hu»  it,  p.  366»  n.  24 
(1830)  i  Walk.       Stmnd,  D^,  p.  326  (1856). 


COLSOFTEEA. 

By  Ghas.  O.  Watebhovbe,  F.E.8., 
Assistant  in  the  Zoological  Department,  British  Mueeum.  ■ 

The  number  of  species  ohtainod  was  24.  As  might  naturally 
be  expected,  many  of  them  are  Brazilian  spccica  or  are  Bpeeies 
with  a  wide  geographical  rani^e.  One  of  the  llcterouu  rous 
genera,  which  I  have  named  ^sthetus^  is  almost  certainly 
indigenous.  Perhaps  the  most  interesting  specica  in  a  Longicorn 
of  tbe  genus  Acanthoderet,  At  iirat  sight  I  took  it  to  be  a  pale  * 
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viiriety  G£A»ja8pid&a,  »  common  Brasilian  aped«e,  bat  on  doser 
exanunation  the  apex  of  the  elytra  was  found  to  be  different.  If 
this  ipedea  sbould  bereafter  prove  to  be  peculiar  to  tbe  iabuid,  it 
will  be  a  aomewbat  remarkable  faet. 

A  few  of  tbe  species  the  determination  of  which  would  hare 
been  attended  with  great  labonr,  I  have  left  unnamed,  ae  I  feel 
sure  they  are  introdnoed  speoies. 

B  a  A  0  U  £  L  Y  T  £  A. 

Belonuchus,  8p. 

A  siugle  specimen,  closely  resemhliug  B./on/iottu^^  Grav.,  of 
Brazil,  but  t^uialler^  2^  lines  iu  length.  It  was  found  in  a  decom- 
posing rat. 

TEOOOPHlCiUB,  sp. 

A  single  example,  closely  resembliug  T.  pusiUutt  Grav*,  of  Eu- 
rope, but  a  trifle  larger,  with  the  two  basal  imprersions  of  the 
thorax  strongly  marked. 

Dekmkstks  FEI.IXUS,  Fahr. 
A  Avidely-distributed  sptjciea. 

EFUSiBA? 

A  single  specimen  of  a  very  small  species  (1|  millim.)  somewhat 
resembling  Mpnraa  Umbata,  but  a  little  narrower,  with-  the  mar- 
gins not  expanded,  light  brown,  finely  pubescent,  closely  aud 
very  finely  punctured ;  each  elytron  having  two  fine,  widely 
separated,  impressed  stris9.  Abdomen  covered  by  the  elytra. 

Palpicobvia. 

PBIfiETOBUS  If  ABftarBLLVS,  JMr, 
A  widely-distributed  species. 

DAOTYLOfciiKliNUM  ABBOMTKALE,  Fobr, 

A  widely  distributed  species. 

Lamxllioo&m  A. 

At^kius,  «p. 

Three  examples  beloiigmg  to  two  species.  No  doubt  intro- 
duced. 
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STBATsevs  AXTMU^  Fair. 

.  The  pibtboittx  and  elytn  of  thiii  North  and  Central- Anrariean 
upecies.  [Ita  larvs  were  found  under  rubbiah  in  tbe  Sapate  with 
the  fragmenta  of  the  perfect  insect,  whieh  we  did  not  aueoeed  in 
taking  aUve.— H.  N.  R] 

Sbbrioobvia. 

HvpuiiKiiAors  M.vui;i.vATU8,  Fabr. 

A  siu^'k-  example  of  this  West-Indian  specieii  iu  tbe  flowere  ot* 
an  acacia  iu  the  garden. 

Malacodbbmata. 

Xti.oi'kktha,  i^p. 

Three  specimous.  Probably  an  iutroduced  epecica.  Four  milli- 
liictres  ill  le  u  gill ;  reddish  yellow,  shining,  with  the  rough  ante- 
rior part  of  tbe  thorax  brown  aud  the  apex  of  the  elytra  pitchy. 
The  elytra  tinely  pum-tured  at  the  base,  strongly  punctured  pos- 
teriorly ;  the  posterior  declivity  also  strongly  punctured,  with 
three  nodes  on  it«  upper  margin  on  each  elytron. 

[These  came  to  light  in  our  rooma. — H.  N.  K.] 

Hbxbbomxba. 
Epitbaottb  Batebh,  Maklin, 

Elongatus,  ellipticus,  modice  conyezus,  parum  nitidus,  paree 
flavo-pubeseeuB,  crebrepunctatus ;  eljtria  striato-punctatia,  atriis 
poetiee  obaoletis. 

Long.  7i  miUim. 

The  head  ia  dosely  and  rather  strongly-punctured.  The  thorax 
two  fifths  broader  than  long,  broadest  a  little  behind  the  middle, 
Toiy  slightly  narrowed  behind,  a  little  more  in  front;  diatinetly 
and  moderatelj  strongly  punctured ;  the  punctures  on  the  disk 
aepantied  from  each  other  by  one  or  one  and  a  half  timea  the 
diameter  of  tbe  punctures;  the  puncturea  towards  the  sides 
larger  and  closer  together,  giving  a  slight  rough  appearance ;  the 
punctures  at  the  anterior  margin  are  finer.  The  elytra  are  at 
the  base  a  little  wider  than  the  base  of  the  thorax,  veij  slightly 
widened  to  rather  behind  the  middle  and  then  arcuately  narrowed 
to  the  apex ;  moderately  finely  but  distinctly  punctured,  tbe  . 
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puncturuii  not  very  close  together ;  with  several  ahort  lines  of 
rather  larger  punctures,  which  are  most  distinct  towards  the 
margin.    Antennse  and  legs  pitchy. 

Kumerous  examples  of  this  species  from  the  Amazons  are 
labelled  in  Mr.  F.  Bates* s  collection  with  the  name  "  E.  Bataii^ 
Makl./'  but  the  species  does  not  appear  to  be  described. 

Blapstinus  Ridlkyi,  u.  Hp. 

ElongatUB,  obiuu^o-ovatiiH.  paruin  iiilidus,  tusco-l>riinneu!<, 
llavo-pubeH('en?s  ;  ihoraco  crcbre  evideiitcr  puuctato  ;  elylri.s 
punctato-f^triati.s,  ititerstitiiH  lalenilibus  cl  ad  apieern  eonvexius- 
culis,  subtiiiter  vix  crebre  putictatis;  autenuis,  tibiis  tarsis^ue 
picei>*. 

Long,  o  miilini. 

Anteunje  with  the  third  joint  elougate,  about  one  fourth  longer 
than  the  second,  the  fourth  a  trifle  shorter  than  the  third,  the 
fifth,  sixth,  and  acventh  about  qja  h)ni.'  as  Ijroud,  the  eighth,  ninth, 
and  it'iith  sliglitly  transrcrse.  The  head  is  moderately  strongly 
punctured,  but  the  puiiciures  are  not  very  close  together;  the 
epiatoine  is  moderately  eiiuirginate,  rather  more  closely  punctured 
than  the  head.  The  thorax  is  eveuly  convex,  broadest  at  posterior 
angles,  scarcely  ainuatc  at  the  sides,  narrowed  at  the  anterior 
third  ;  moderately  sti-oogiy  punctured,  the  intervals  between  tbo 
punctures  about  equal  to  the  diameter  of  the  puuctures  ;  the 
auterior  angles  moderately  prominent  and  acute ;  the  base  rather 
strongly  bisinuate.  The  elytra  a  little  broader  tliau  the  thorax; 
somewhat  strongly  punctate-striate ;  the  strine  near  the  suture 
scarcely  impressed  at  the  base  ;  the  punctures  iu  thestriie  mode- 
rately large  and  close  together ;  the  punctures  on  the  interstices 
are  fine  but  distinct,  the  spaces  between  them  being  about  once 
and  a  halt  the  diauu  ier  ot  tlie  puucturcH. 

T  have  ventured  to  describe  this  species  as  it  appears  to  be  new, 
aiihuugh  probably  introduced. 

Blapstinus,  sp. 

Several  specimens  of  a  species  closely  resembliog  ptUteru- 
lentuMf  Each.,  but  with  the  stria  of  the  elytra  more  impressed. 
There  are  several  North-Amorican  species  closely  allied  to  this 
with  which  I  am  unaequainted,  and  it  is  not  improbable  that  itia 
rafeiable  to  one  of  them. 
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iEsTHKTUS,  u.  geu. 

General  characters  of  Cyrtosoina.  Mcntum  ainall,  narrowed  at 
the  bai^e,  truncate  iu  frout;  ligula  somewhat  round  i  labial  palpi 
short  and  stout,  the  apical  joint  rather  large,  ovate.  Labrum 
nearly  twice  as  broad  as  long,  nearly  straight  in  front,  the  angles 
rounded.  Head  transversely  impressed  between  theejea.  Bpi- 
stome  not  separated  from  the  forehead  by  a  distinct  line,  consideiv 
ably  advanced  iu  front  of  the  uiBertion  of  the  antenna,  obliquely 
narrowed  in  front.  Thorax  evenly  conyex,  the  sides  gently  areuate. 
Sontellum  very  small,  short  triangular.  Elytra  oblong-orate,  very 
convex,  but  somewliat  flattened  dorsally ;  their  epipleura  very 
broad  and  flat,  gradually  narrowed  to  the  apex  of  the  elytra. 
Wings  absent.  Prosternal  process  eonBiderably  produced  pos- 
teriorly, acuminate,  horiEontal.  Mesosternum  sloping,  slightly 
concave.  Metasternutn  very  short ;  intermediate  and  posterior 
coxal  cavities  separated  by  a  very  narrow  space.  Antennae  mo- 
derately long  and  slender,  the  third  to  seventh  joints  elongate, 
the  apical  joints  a  trifle  broader.   AU  the  tibiie  slightly  eurred. 

^'EsTHETUS  TUBEUCULATUS,  U.  sp, 

Piceo-nij^ci,  uitidua  ;  ciipite  crebre  .sat  tbrtiter  puiietato,  cpi- 
stomo  Loas  L'.io.  Hubtiliter  puiioLuitiLo  ;  labro  piceo-fliivo  ;  thorace 
creberriujt!  puiicialu,  latera  versus  teuuiicr  rugulojio ;  elytris 
opacis,  Ibrtiter  striati.s,  striis  impuncUiliti,  interatitiis  sat  convexis, 
singulis  serie  tuberculot  uni  niiuutorum  inatructis ;  antennis,  palpis 
tarsisque  piceis,  tibiarum  apice  iutus,  tarsisque  subtus  fulvo- 
pilosis. 

Long.  0-11  millim. 

The  auteiiua^  are  somewhat  slender ;  the  second  joint  scarcely 
longer  than  broad,  the  third  three  times  a«  long  as  the  second  ; 
the  fourth  to  seventh  joints  elongate,  each  a  trifle  shorter  and 
broader  at  its  apex  than  the  previous  one ;  the  eighth,  ninth,  and 
tenth  joints  pilose,  broader  and  nliorter  than  the  seventh,  but 
not  transverse  ;  the  eleventh  oval.  The  thorax  is  evenly  convex, 
very  gently  arcuate  at  the  base,  cmargiuate  in  front,  moderately 
rounded  at  the  sides,  finely  margined  all  round  (except  at  the 
middle  of  the  front  margin),  the  posterior  angles  are  very  wlightly 
projecting,  the  anterior  angles  t?lightly  obtuse.  The  punctures  on 
the  disk  are  close  and  distinct,  at  the  base  and  at  the  sides  they 
are  yery  line  and  obscure.    On  each  side  of  the  disk  the  surface 
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IB  flnelj  loDgitudinalljr  ragtilofle,  but  this  is  very  blight  ia  the 
larger  examples.  The  interstices  of  the  elytra  are  closely  and 
reiy  finely  punctured,  each  interstice  having  a  line  of  rather 
doeely  placed,  minute,  shining  tubercles.  Epipleura  of  the  elytra 
dull.  Under  flanks  of  the  prothoras  dull  and  closely  longitudi- 
nally striated.   Stema  and  abdomen  shining,  finely  punctured. 

The  two  smaller  examples  have  the  thorax  relatively  narrower 
than  in  the  larger  examples,  and  the  mgoloie  sux&ce  more  marked 
and  more  extended.   These  differences  are  no  doubt  sexual. 

These  were  found  under  stones  and  hark  in  the  woods  of  the 
Sapate. 

Comix±t  sp. 

Several  examples  of  a  species  which  I  am  unable  to  determine. 
Yellowish,  usually  with  slight  grey  shade  on  theelytnk  Length 
6-7  millim. 

Those  captured  were  attracted  by  a  light. 

Bbvchida. 
Bbitchits  pobosvs,  Sharp. 

Two  impeifeot  male  specimens,  which  may  he  referable  to  fi* 
porotuf.  Sharp  (BioL  Cent.-Amer.,  Goleopt.  r.  p.  490),  &om  Guate- 
mala, the  type  of  which  (unique)  is  a  female.  The  brown  colour 
is  rather  more  suffused  over  the  elytra,  and  the  punctures  are  not 
quite  so  large.  The  pectinations  of  the  antenu»  are  very  long. 

Bhxkohophoba. 

SlTOPMILUS  OBYZ^,  X. 

Introduced.  [It  is  very  destructive  to  the  maize-grains,  so  that 
in  the  store-rooms  the  maize  is  covered  with  a  thick  layer  of  sand 
to  prevent  their  attacks.— if.  JB.] 

TOKIOUS  ? 

Two  immature  specimens  belonging  to  this  or  an  allied  genus. 
Yeiy  pale  yellow ;  1|  millim.  in  length. 

PrcNA.BTHBUW  P  ssTiTLOsirM)  n.  sp. 

Oblongo-ovatum,  bruoueum,  sat  nitidum,  conYexum ;  thorace 
(atitudine  paulo  hreviore,  convexo,  postico  paulo  angustiore,  ante 
Loar.  JoVBir.-— zooLooT,  tol.  xx.  42 
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mediiiiii  oblique  angustato,  creberrime  subtjliter  punctulato; 
elytris  thoracu  basi  perparum  latioribas,  subtilitor  stnato-punc- 
taii0,  intentitiis  paroe  aubtilius  punctatifl,  paroe  pab«aceatibu«, 
seriatim  equainulato-Betodu ;  aoteimia  pedibusqae  aordide  tea- 
taoda. 

Long.  2  raUlim. 

Head  diatiactly  viaible  from  abore ;  concave  in  front  in  one  aex. 
Eyes  coaraely  granular,  widely  aeparated  aboire,  but  very  alighily 
aeparated  below.  Antenusa  teataceoua ;  funicalua  6«jointed  (or 
potsihly  7)*;  the  first  large,  subglobose;  the  following  jointa 
Tory  abort  and  tranaverae,  gradually  increaaiog  in  width ;  dub 
large,  8-jointed,  oval,  pubescent.  The  thorax  haa  a  well-defined 
margin  aeparating  the  under  flanka.  The  aurface  (aeen  through 
a  microseope)  is  finely  coriaceoua,  moderately  finely  punctured, 
the  inteirala  between  the  puucturea  about  equal  to  the  diameter 
of  the  puneturea;  aparaely  pubeacenc,  the  haira  at  the  front 
margin  slightly  thickened.  Tbe  atriffi  of  the  elytra  are  lightly 
impreaaed,  but  acarcely  ao  on  the  diak ;  the  puncturca  in  the  atri» 
moderately  fine  and  dose  together,  the  puncturea  on  the  inter- 
aticea  rather  smaller  and  moderately  widely  aeparated.  Anterior 
tibiae  rather  broad,  with  four  or  five  amall  obtuae  teeth  on  the 
outer  aide,  and  two  larger  onea,  one  at  one  third  from  the  apex, 
the  other  apical.   Tarai  alender. 

Thia  insect  agrees  in  the  majority  of  ita  characters  with  Pyc- 
narthrum  gradU^  Eichh.  (M6m.  Soc.  B.  d.  Sd.  Li^ge,  viii.  1878, 
p.  101).  The  anterior  tibie  are,  however,  evidently  different : 
'*  tibiiB  anteriorea  apice  extua  rotuadatie.*'  The  atructure  of  the 
antennie  appeara  to  be  tbe  aame,  but  the  dub  ia  ovate  and  not 
acuminate.  Tbe  elytra  are  punctate^atriate  and  not  crenate- 
striate,  and  the  puncturea  are  round  and  not  aubquadrate,  Ac* 

It  appeara  to  be  related  to  Cnetimu^  Horn,  but  the  anterior 
cox»  are  not  so  widely  separated. 

[It  was  bred  from  the  bark  of  the  endemic  fig-tree,  from  a 
specimen  out  of  the  garden  of  the  Besidency. — H.  N,  B,"] 

Flatzpub  PABJlLLBI.1^8, 

Two  examples  of  thia  Biaailian  apedes. 

*  Tlie  Joints  alter  the  first  ere  so  oonfneed  that  sren  with  the  antenns 
nioimted  in  balsam  I  mn  not  quite  oertsin  of  their  number. 
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LoHftZOOBVIA. 

ACANTHODERES  RiDLEYT,  D.  Sp. 

Latiis,  depressus,  omnino  albo-griaco-pubcsceu-i ;  t'lyfcrU  poQO 
moUiuiii  macula  iaieraii  iuconapicua  oroatis ;  apico  luucro  brevi 
iuatructo. 

Long.  114-10  minim. 

Form  and  general  a|)})earance  of  A.  jaspicca,  Germ.,  but  alittl© 
more  depressed  and  >,vitli  the  elytra  rather  more  obtuse  at  the 
apex.  The  colour  in  j)ale  whitish  cfrey,  generally  with  some  saudy- 
yellow  shade  on  the  base  of  the  antemuT,  disk  of  the  thorax,  and 
on  partd  of  the  elytra.  The  front  of  the  head  is  paler,  with  some 
conspicuous  black  punctures,  especially  betwecu  the  eyes.  The 
thorax  has  the  usual  median  raised  line  and  slight  swelling  oa 
each  side  of  the  disk  ;  there  is  no  black  at  the  sides ;  there  is  a 
line  of  very  distinct  black  punctures  along  the  basal  margin,  and 
a  similar  (but  less  regular)  line  along  the  front  margin,  and  there 
are  some  other  punctures  scattered  over  the  surface.  The  elytra 
have  the  usual  costa  distinct,  slightly  sinuous  as  in  A.  jaspidea* 
On  the  shoulder  a  few  small  tubercles  may  bo  traced  through  the 
pubescence.  Some  examples  have  scarcely  any  trace  of  spots, 
hut  most  lure  a  not  very  conspicuous  pale  fuscous  spot  behind 
the  middle  near  the  side,  and  behind  this  there  are  generally 
numerous  black  punetujnes  which  are  surrounded  by  a  brown 
shade ;  usually  a  short  oblique  brown  line  may  be  seen  at  the 
apex  o£  the  costa.  Apical  mucro  shorter  and  less  acute  than  m 
A»ja§jndea,  Abdomen  with  a  slight  grey  shade  in  the  middle, 
and  a  line  of  black  dots  on  each  side.  Tibi»  unicolorotts,  or  with 
STcry  t^light  pale  brown  spot  near  jthe  apex.  Some  examples 
have  a  slight  oblique  brown  spot  on  the  disk»  rather  before  the 
middle. 

[These  flew  into  light  in  the  evening,  aod  were  very  plentiful. 
They  made  a  loud  squeaking  noise  when  caught. — H*  N,  JS.] 

TbTPAVIDIITS  T801ATT7B,  n.  sp. 

Deuso  pallide  griseo- pubesoens ;  thorace  guttis  minutis  non« 
nulHs  oriiato ;  elytris  uigro-puoctatis* 
Long.  miUim. 

Closely  allied  to  21  'dmiditUtts,  Th.,  but  relatively  a  little  nar- 
rower and  quite  differeuily  coloured.   The  pubescence  is  very 

43* 
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pale  grey,  some  ports  being  a  trifle  paler  than  others ;  and  there 
IS  a  sl%ht  mixture  ot  pale  jellowisH-brown  pabesoence,  especially 
on  the  elytra.  On  the  underside  the  pubesoenee  is  more  sandy 
yellow,  leaving  the  middle  of  the  sterna  and  abdomen  dark.  The 
thorax  has  the  usual  line  of  large  punetures  at  the  baae;  a  very 
slight  raised  Hue  behind  the  middle  of  the  disk ;  the  lateral  tooth 
small  and  acute.  The  elytra  have  the  very  slight  coska  near  the 
suture  a  little  less  raised  at  the  base  than  in  T.  dimidiatuf,  and 
the  apical  truncature  of  eaeh  elytron  is  not  straight  but  baa  the 
angles  rounded.  The  black  punctures  are  arranged  as  in  T.  di^ 
midiatus,  but  extend  to  the  apex.  There  is  a  small  pale  spot  at 
the  base  dose  to  the  scutellami  and  a  scarcely  noticeable  brown 
spot  near  the  suture  a  little  way  ftom  the  base.  One  example 
has  a  slight  whitish  mark  on  the' suture  just  before  the  middle, 
and  a  moderately  broad  whitish  band  near  the  apex,  somewhat 
similar  to  the  band  in  T,  dimidiatut,  but  broader  nearer  the  apex 
and  less  angular  near  the  suture^  where  it  is  only  carried  up  to  a 
level  witli  its  origin  on  the  margin. 

This  species  is,  in  many  respects,  intermediate  between  21 
mi(fi"fi/8  and  T,  melancholicus. 

[These  also  came  to  li^ht  with  the  preceding,  but  were  rarer, 
only  two  being  taken.— >Jbr.  E,'\ 

PflEirnOTBlMBBA. 

SoTiorus,  sp. 

Two  examples  of  a  species  resembling  the  Indian  S,  xemnipe^ 
linitSf  Muls.,  but  a  trifle  smaller  (1^  millim.)  ;  uniform  brownish 
yellow,  with  goHcn  pubescence ;  punctuation  of  the  elytra  close, 
fine  but  distinct ;  metastemum  very  strongly  puucturod. 


IH.YSANU&A  and  COLLEMBOLA. 
By  H.  N.  BiDLEY,  M,A.,  E.L.S. 

Iaptx  Saubsitbii,  Mumhertf  Bev.  0t  Mag.  Zool,  Sept.  1868, 
p.  851,  pi.  ii.  figs.  1-5. 

A  single  specimen  of  what  I  believe  to  be  a  young  example  of 
this  little  animal  was  obtained  under  a  stone  in  the  Sapate  wooda. 
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It  corresponds  dosdy  to  the  figure  given  by  Humbert,  excepticg 
that  it  is  only  10  inillim.  in  length  instead  of  22  miUim.,  and 
that  the  antenna  axe  as  hispid  as  those  of  J.  toUfuga^  Halliday. 
In  Humbert's  figure  the  antenna  are  quite  glabrous,  but  aa  he 
does  not  mention  this  amoog  the  difierencee  between  hia  species 
and  Z  iolifuga^  it  is  possibly  an  error  of  the  draughtsman.  The 
number  of  joints  in  the  antenna  is  almost  equal  to  that  of 
J.  Sau$turii,  and  more  than  that  of  L  wUfuga  \  but  the  animal 
is  but  little  larger  than  the  type  specimens  of  J.  9olifuga  in  the 
British  Museum.  Another  point  of  difference,  though  very 
slight,  is  in  the  forcep».  In  both  the  above  quoted  species  there 
is  a  secondary  tooth  on  the  inner  edge  of  eaeh  chela,  besides 
several  smaller  rounded  papilla;  now  in  the  specimen  from 
Fernando  Koronha  this  secondaij  tooth  is  nearer  the  apex 
of  the  chela  than  is  either  of  the  others. 

Distribution.  The  distribution  of  the  whole  genua  is  very  little 
known  at  present,  as  specimens  are  not  ofteo  collected.  J.  to/i- 
At^  occurs  in  South  Europe^  Algeria,  and  Madeira  (the  var. 
Wollaatoni)*  J.  Saunurii  was  obtained  in  Mexico  at  Orixaba. 
Species  are  also  recorded,  but  not  described,  from  the  United 
States  and  Calcutta. 

Br.  Grassi,  in  p.  1  of  "  Progenitor!  degli  Insetti  e  del  Miria- 
podi,**  gives  J.  SauMurn  as  from  Brazil  \  but  does  not  say  whether 
he  has  seen  Brasilian  specimens ;  and  in  his  list  of  species  mentions 
it  merely  from  Mexico,  evidently  using  Brasili  **  as  a  synonym 
for  Mexico.  It  is  more  than  probable  that,  if  sought  for,  it  will 
be  found  to  occur  also  on  the  mainland  of  Brasfl. 

Lepisma  Leat,  n.  sp. 

'Thouf^'h  it  was  to  be  cxpt'ctcd  that  house-iuhabiiing  Jiopisiuias 
woultl  occur  liere,!  isouj^lit  lor  them  iu  vain  until  just  as  we  were 
leaviug,  when  u  ^iugle  large  Lepisma^  perhapH  ili>itnrbed  by  the 
pncking-operationa,  appcaruJ.  The  spLciintu  was  sciiR'uliat 
damaged  in  captiirinc^  it ;  but  tm  it  seemu  to  be  uiidcboribcd,  aud 
is  a  veiy  curious  animaJ,  I  describe  it  as  it  is. 

Corpus  11)  inillim.  longunt  (setis  exclusis),  grisoum.  Caput 
parvuiii,  Bubrut uudatuiii.  Antennie  liliiormes  (Iractio).  ()<-uli 
miuimi,  uigri.  [ioiie  basiu  aiitt  imannn  positi.  Prothorax  3  aim. 
longu8,  margiue  superiorc  recto,  iutV  rioro  excavato.  aiarginibus 
lilt  era libujs  productis  ;  luesotliorax  et  motathorax  similes  sed 
bi'CTiores.    Pedes  coxis  vaido  craaais,  brevibuS}  oblongo-ovali  bus, 
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Bubtos  duabiifl  eetis  lougis ;  articnlig  secundia  loDgioribas  malto 
tenuioribui)  pubescentibuB,  supra  spina  craiea  armatiR;  tertiis 
tonuioribus,  oquilongis,  subtiu  actiferis ;  taisis  malto  brovioribiiB 
aetiferia,  uncia  parvia  duobua  terminalia.  Inter  ooxaa  tres 
aquame,  oralea,  obtiiBa>,  quam  cozaa  minorea.  Abdominis 
aegmenta  aubsqualla,  glabia.  Segmentam  ultimnm  breve.  In 
medio  penultami  aegmenti  appeudicea  dus  breves,  oomplanate, 
acut® ;  poat  eaa  du»  laieralea,  brevea,  teretes,  hispida>,  tunc 
dase  longsD  multo  longiores  et  tennea  hiBjiidic,  tunc  dun  longs 
gracilea  biapida,  et  in  medio  appendix  longiaaima  unica,  crasaior, 
aetoaa,  articulata  et  annulata. 

The  abdomen  was  filled  with  aome  bright  green  aubatance, 
which  was  emitted  from  tbe  mouth  when  tonched^apporently 
green  paint  nibbled  off  the  shutters. 

The  moat  nearljr  allied  apeciea  to  tbia  which  I  have  aeen  waa 
obtained  in  Soootra,  and  ia  now  in  the  Britiah  Museum.  Tbe 
breadth  of  the  thorax  is  greater  than  in  X.  taecharittaf  but  the 
head  is  not  concealed  as  in  some  species. 

Lkpisma  couticola,  n.  sp. 

I'lU'va,  1  em.  loiiga,  angii.sla,  mctallica  plumbea,  dor^o  arctiato 
iiec  eoinplanatu.  Caput  parvu ui,  rotundatuin  ;  oculi  ad  bas  ; i 
tennaruui,  rubri.  Anteume  ^'raeilcs,  annulata',  liir^piVla';  ai  h' ulus 
basalis  maximua,  reliqui  breves,  pluriiui,  crai^siuseuli.  Palpi 
inaxillares  5-articulali,  articulis  b^cviu^culi8.  Palpi  labialc-i 
breves,  clavati ;  articuliia  basalis  brevis  sect  us,  secunJus  b)ii-;i()r, 
tertius  brevissiinus  conicus,  quartus  rotundatus  brcvis.  Tiiorax 
angUJ«tu8,  quam  abdomen  tix  latior.  Prothorax  qiiani  uieso- 
thortix  longior,  mctathorax  brevior,  margin ibus  omniiini  eiliis 
rigidis  munitis.  Pedes  lougiusculi,  hisjjidi ;  coxa?  breves,  latie 
nec  crasstB;  secundo  paullo  angustior  et  brevior;  tarsi  longius- 
culi,  triunguiculati ;  squama  inter  coxas  protboracis  ovata  acuta 
magna,  alterse  minores.  Abdomen  breviusculum ;  appendices 
segroenti  ultirai  graciles,  bispidtr,  breviusculffi,  subsDquales. 

Id  rotten  wood  and  under  stones  in  the  Sapate  and  tbe  base 
of  the  Peak.  It  also  occurred  on  the  mainland  at  Peruambuco 
in  similar  localities. 

The  chief  pecuKaiitj  of  this  Lepima  is  its  very  rounded  back, 
resembling  that  of  a  Maekilis  rather  than  that  of  a  typical 
Zipima.  It  is  a  small  active  species  occurring  singly,  of  a  dark 
leaden-grey  colour.  The  scales  resemble  those  of  Z,  taecharina 
in  outline,  but  are  more  notched  at  the  upper  edge,  and  seem 
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also  to  have  more  numezons  ridges.  The  thorax  »  not  much 
broader  than  tho  abdomen,  and  the  margiii  does  not  extend  much 
beyond  the  feet. 

A  single  spedmen  of  a  very  small  brown  MuekiUs  waa  taken 
under  a  atone  at  the  base  of  the  Peak ;  but,  by  an  aeddent,  the 
specimen  waa  destroy  ed,  and  we  met  with  no  others. 

Seira  musarlm,  n.  sp. 

Minntn,  p^rpj^aria,  in  vita  nu  tallica,  1  mm.ionga.  Caput  rotun- 
JaluiTi,  liispitium  ;  ocnli  in  maculis  iiigris  fascia  obscura  8a»pe 
criniicctcnic,  ATitt  una^  brcTiuBcul®,  violacc£e,  hispidfp  ;  artioulo 
basali  bicvibsimo,  tiLcundo  et  tertio  Bubirqtmli  basali  duplo  loiigi- 
oribus  ;  artirnlo  (]uarto  t riuneiali,  lo!iL;if^^inio.  Collum  dislinc- 
turn.  Sog^nientum  Beeimduiii  corporis  ([jrothorax)  Intiiin,  mar- 
ginibus  roLundatum  ;  lertium  breviuH,  (piartuin  iiuilto  breviua, 
<piiiitum  biri'^iuH,  sextuni  quiuto  sulwqTialc.  scptimuin  sexto  triplo 
loiigius,  tti'iniiialia  brevia.  Corpus  Iti  s[)ci'it'in  fcrmo  ghibruio, 
iusquaiiiosinn,  llavc.^ccna,  segnicntoruiu  basibus  ct  marginibii3 
caeruleo-purpureis.  Pedes  hij-pidi,  primi  breviuBCuli,  secuQdi 
longiores,  tcrtii  lonij^issirni,  c^raciles. 

Very  abuutlaut  bi  twccu  tbe  wet  bases  o£  the  petioles  of  the 
bauauas,  at  the  base  of  tbe  Peak. 

It  is  very  nearly  allied  to  S.  Buskii,  Lubb.,  which  was  de- 
scribed i'roiu  speciiniMis  found  ina bot-liouse  in  Enf^lnnd,and  pro- 
bably iiiti-odiiced  w  itli  tropical  plants.  It  diilcrs  in  the  abs»onco 
of  hairs  round  tlie  Deck  aud  on  the  body,  louger  hind  legs,  and 
also  iu  coloration.  The  spring  rcscuibk^s  that  of  S.  Suskii,  and 
is  rather  hispid.  Tlic  neck  is  very  distinct.  These  f*iua]l  Col- 
lembola  have  been  much  neglected  by  collectors,  and  it  is  rao8t 
probable  tliat  this  species  was  introduced  iu  the  banauas. 


ECHINODEBHATA*. 

There  w<  re  not  many  species  of  Echiuoderms  found  on  the 
island,  but  ibe  following  were  obtained; — 

ClDAHIS  TRIEULOIDES,  Lomk. 

Yery  plentiful  on  the  north  Bide  <:if  the  island  in  coral-reef 
pools,  near  Sumbaquichaba  and  Morro  do  Cbapeo. 

*  The  tpeciM  were  detonuined  for  mo  by  I'roC  Jcil'roy  Bull. 
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DlADEH^  8AXATILE,  L. 

Two  BpeciineDB  from  pools  at  Morro  do  Chapeo. 
Tsubxvbteb  ebcvjxstub,  Letke, 

Yerj  plentiful  in  rock-pools  in  Sponge  Bay,  Bometiinefl  altnoet 
filling  a  small  pool. 

Ophtuea  ciNEiiKA,  M.  4'  Tr- 
Common  uuder  stoncB,  north  side. 

Ophlioahvha  ap. 

A  very  small  specimen  with  the  preceding. 

Ophiocoma  pumila,  Lu$k. 
Young  specimens. 

OpniOCOMA  ECHTNATA,  A<J. 

A  sinpfle  specimcu  from  Portuguese  Bay.  Quite  unknown  to 
our  guide,  so  it  is  probably  rare  here. 


OLieOCHATA. 

By  W.  BtAxikUfD  Bekhav,  D.Sc. 

On  February  2, 1889,  I  received  a  tube  of  Bmall  worms,  wl)i<  !i 
had  been  collocted  by  Mr.  H.  N.  Ridley  in  the  island  of  Fer- 
nando Koi-ouha,  witli  tlie  requebt  tluit  I  would  identify  them. 
I  gladly  undertook  lo  (io  so,  and  obtained  permission  to  open 
the  worms,  if  necessary  ;  for  it  is  now  admitted  tliat  in  most 
cases  it  is  alaioat  impossible  to  pronounce  with  certainty  on  the 
genus  of  an  Earfclnvorni  from  external  characters  alone;  and 
although  in  some  cases  exteriial  characters  may  point  to  some 
particular  genus,  yet  it  is  not  always  safe  to  rest  content  with 
Buch  au  indication,  and  wc  must  examine  the  internal  auatomy 
in  order  to  be  sure  of  the  point. 

Tlie  tube  wliich  I  received  contained  six  t*mall,  ill-pn  st  rved" 
worms,  one  of  wliieli  was  a  Polychtete,  wliich  1  did  not  furtluT 
examine.  Of  the  remaining  five,  the  first  (which  I  will  call  A) 
waa  of  rather  an  eartliy-btowu  colour  and  measui^ed  4  inches 
in  lcn«Tth  :  the  second  and  third  were  similar  in  colour  and 
general  appearance,  but  were  only  about  li  inches  long;  the 
fourth  (B)  was  of  a  much  dariicr  liuL,  and  was  reddish  browa  in 
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colour,  somewhat  like  that  of  Lumbricus  terrmfris  ;  it  measured 
5|  inches  ;  the  fifth  turned  out  to  be  merelj'  the  anterior  portion- 
of  a  similar  specimen. 

The  Worm  A. — The  iirst  feature  which  struck  me  was  the 
quiucuncial  arran^eiiieut  of  the  aeta)  in  the  posterior  region  of  the 
body;  anteriorly  the  setcB  are  in  couples. 

The  body-wall,  being  somewhat  transparent,  allowed  me  to 
distinguish  through  it  paired  light-coloured  bodies,  or  "pyriform 
sacs,"  lying  in  the  ventral  region  posteriorly.  The  most 
anterior  Bomite  of  the  body  is  very  elongate,  and  carries  the 
mouth  terminally,  the  prohtoinium  being  absent.  These  features 
recalled  the  genus  Urochatu  <  £  Perricr;  but  somewhat  siaiilar 
characters  are  found  in  other  Earikwonnti ;  thus  tlie  pyriform 
sacs  have  been  described  by  myself  in  Urobenus  *  :  and  the  f^cat- 
tered  condition  of  the  seta^,  though  not  identical  witli  li.e  arrange- 
ment noticed,  closely  resembled,  and  might  eabily  be  confounded 
with,  what  obtuiiib  in  Dinclucfa  (Beuham). 

Tuiumg  then  to  the  cliteilum,  I  found  it  to  cover  the  somites 
xrv.  to  xxir.  or  xxiii. ;  it  is  not  complete  on  the  ventral  t>uiface; 
and  both  anteriorly  and  posteriorly  is,  as  is  often  the  case, 
more  feebly  developed.  One  peculiar  feature,  liowever,  about 
the  cliteilum,  which  therefore  recalled  Urochctta,  is  the  fact 
that  the  intersegmental  grooves  are  deep  and  noticeable ;  tlic 
glandular  structure  not  being  continuous  from  somite  to  somite, 
as  is  the  case  in  most  other  Earthworms. 

I  oould  see  no  pores,  or  external  apertures,  of  the  genital  duels 
or  nephridia ;  I  tbeieforo  opened  the  worm,  in  the  ordinary  way, 
by  a  median  doiaal  incision,  in  order  to  satisfy  my  suspicion  as 
to  itaMonging  to  tlie  genus  Oroeherta* 

Tlie  septa  are  thin^with  the  exception  of  four  situated  anteriorly, 
whieh  are  greatly  thickened,  namely  those  forming  the  posterior 
wall  of  somites  TI.,TU.,  Tiii.,and  x.  (the  septum  between  ix.  and  x. 
is  absent).  Such  thickened  muscular  septa  are  not  unusual  in 
Earthworms ;  but  whether  their  pcaitlon  is  constant  in  a  given 
species  is  by  no  means  certain.  Perrier  has  not  helped  us  to 
settle  the  matter,  since  in  his  figure  he  represents  only  four  such 
septa,  whereas  in  the  text  he  speaks  of  five  of  them.  However, 
Beddard  t,  in  a  species  of  this  genus  from  Australia,  describes  four, 
having  the  same  position  as  in  the  worm  under  consideration. 

*  Quart.  Joum.  Micr.  Sd.  toL  xxrii. 

t  Pros.  Boy.  Soo;  Edinb.  w,  18&7,  p.  100. 
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The  alimentary  tract,  the  vascalar  sjatem,  the  iiephridia»  all 
exhibit  the  characters  peculiar  to  or  present  in  Vroehmta, 

There  ia  but  a  single  pair  of  seminal  reserToire,  which  have  a 
greater  extent  than  in  U,  eoreihrura  (F.  Miiller  *) ;  for  in  the 
present  specimen  that  lyiug  on  the  left  side  passes  through  eight 
somites,  that  of  the  right  side  passes  through  twelve  somites, 
commenciug  in  somite  xii.,  where  are  situated  also  the  ciliated 
rosettes. 

I  was  unable  to  trace  the  sperm-ducts ;  I  could  find  no  ovaiy ; 
I  did  not  look  for  testes,  as  this  would  have  necessitated  some 
damage  to  the  worm,  which  I  was  anxious  to  injure  as  little  as 
possible. 

There  are  three  pairs  of  spermathec» ;  each  is  a  very  elongate, 
thin-walled  sac,  enlarged  distallj,  and  lying  reBpectivelj  in  somites 
Tii.,  Tnr.,  IX.  The  chief  difference  between  the  two  species  of 
UroeitBia  that  ha?e  received  names  lies  in  the  different  position 
of  the  spermathecie.  In  17.  carethrura  they  lie  in  somites 
Tin.,  iz.,  X. ;  in  Z7.  duhia  (Horst)  they  are  found  in  somites 
Ti.,  Tii.,  VTii.;  in  Beddard*8  specimen  from  Australia  they 
have  the  same  position  as  in  the  present  specimen. 

Such  is  a  brief  sketch  of  the  anatomy  of  the  worm  A,  fro:n 
Fernando  Itorooha;  it  is  sufficient,  however,  to  identify  it  as 
belonging  to  the  genus  Uroohaia;  but  as  to  the  Bpecie» — 
whether  it  belongs  to  any  of  those  already  described  or 
requires  a  new  name — feci  rather  diffident  of  expressing  an 
opinion.  In  moitt  points  it  agrees  closely  with  U*  eorethrura ; 
but  in  the  position  of  the  gizzard  (in  somite  n,  instead  of  til), 
io  the  position  of  the  spermatheca,  and  in  the  fact  that  the  set» 
are  not  bifid,  the  two  forms  differ.  On  this  last  point  I  think  no 
great  stress  can  be  laid,  as  Beddard  recognizes  no  bifidity  in 
his  Australian  specimen ;  and  I  agree  with  him  so  &r  as  the 
present  specimen  is  concerned,  which  differs  also  from  Horst^s 
species,  U.  dubia,  in  the  position  of  the  fipermatheco ;  in 
fact,  with  regard  to  these  organs,  the  present  and  Beddard*s 
specimen  are  intermediate  between  Hordt*s  and  Perrier*s 
species.  But  are  we  justified  in  establishing  a  new  species  on 
such  slender  grounds,  and  from  an  examination  of  a  single  speci- 
men P  I  think  not,  and  prefer  to  leave  the  specimeu  unnmed, 
and  to  regard  it  as  belonging  to  Perfier*s  species,  of  which  it 
may  be  a  variety ;  for  we  are  at  present  ignorant  as  to  how  far 
*  See  Ftorier,  Aidi.  d.  Zool*  «acp6r.  et  gte,  iii.  1874. 
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variation  may  oocur  in  Eiirthworms  ;  since  withtlie  exception  of 
Beddard's  pafit-r  on  Pcnonyx  (Journ.  Linn.  Soc,  Zool.  18S6, 
p.  308),  wc  know  absulutely  uotliiiif;  of  the  gubject,  and  the 
present  specimen  forms  a  btep  between  U.  coreihrura  and 
D.  (labia. 

The  two  small  worina  resemble  the  specimen  A  in  colour  and 
in  external  cliaracterd ;  the  clitellum  is,  however,  undeveloped, 
so  that  they  are  probably  young  specimens  of  the  same  worm. 

The  worm  B  is  longer  than  A,  and  of  a  somewhat  different 
colour,  being  of  a  rather  more  reddish  or  viidet-brown  tint. 

Tiie  body-wall  is  transparent,  and  showed  white  pyriforiu  sncs 
UiTOUgh  it  much  more  distinctly  than  is  the  case  with  A. 

The  worm  is,  howeTer,  so  soft  that  no  seUe  protrude,  and  I 
was  unable  to  satisfy  myself  as  to  their  exact  arrangement 
posteriorly;  anteriorly  they  are  paired;  posteriorly  thoj  are 
scattered,  but  whetlier  regularly  or  not  I  cannot  be  ponitire. 

The  clitellum  occupies  somites  xrr.  to  zsiz.,  and  is  thus 
rather  more  extensiTe  than  in  A }  but  the  worm  Is  so  soft  that 
it  is  difficult  to  count  with  accuracy  the  somites,  as  some  of 
the  rings  may  be  merely  annuli.  Thus  far,  then,  we  have  no 
indication  as  to  its  genus ;  but  on  opening  it,  the  arrangement  of 
the  septa,  seminal  zeservoin,  and  spermathectB  are  seen  to  agree 
with  what  is  found  in  A. 

This  second  worm  is  tiierefore  VroeJUeia,  and  douhtleas  the 
same  species  as  the  preceding. 

It  will  be  seen  that  I  have  made  no  morphological  studies  of 
these  worms,  nor  sought  to  do  more  than  identify  them.  Indeed, 
they  were  too  badly  preserved  to  be  of  any  use  histologically, 
and  I  should  not  have  felt  justified  in  seetionising  them  even  if 
they  had  been  in  good  condition. 

The  fact  that  these  worms  belong  to  the  genus  Uroehata, 
which  has  been  already  described  from  Brazil  and  some  of  the 
neighbouriog  islands,  lends  considerable  support  to  Mr.  Bidley'a 
supposition  that  they  have  been  imported  from  the  mainland  in 
the  mould  in  which  cultivated  plants  were  brought  to  the  island. 
In  condusiott  I  must  express  my  best  thanks  to  Mr.  Bidley 
for  allowing  me  to  examine  and  identify  them. 
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POBIFESA. 
By  H.  J.  Caetbb,  F.B^. 

Dri/  Specimem. 
These  were  all  too  much  beacli-woni  for  specific  distinct  ion. 
The  Ko8.  correspond  v\itLi  those  ou  the  Specimens. 

1.  FoiiTTHBESKSj  JDuchu9ain^  et  MiehJ^ 

2.  HiRCINIA. 

3.  Chalina. — Spicules  fine,  slender^  acerate. 

4.  HzBciviA. — Fine  Btructure. 

6.  EusroNOiA  ("  best  Turkey  Sponge  *'  oi'  coiiunerce). 

6.  EuspoifOTA. — ^Bearing  Polytrema  miniaemm. 

7.  ITiRciNiA. —  Skeletal  structure  partially  tilled  with  the 
filaiiients  of  SjHfnyiopha^a  communis. 

Wet  Specimens, 

Moat  of  theso  are  top  fragmentary  for  Bpocifie  distinction, 
although  possessing  the  natural  charactera  which  they  pre- 
seuted  when  taken  from  their  habitat. 

8.  PoLTTHEHsEs. — Two  coai'sc  picccs  alone;  the  rcet  on  pieces 
of  a  Gue  Ilircinia. 

m 

9.  BuspoiTGiA.  (**  beat  Turkey  Sponge  "  of  commerce**). — Three 
or  four  discoloured  pieces. 

10.  CuOltDBILLA  NUCULA,  Sdt, 

11.  Gboj>ia.— P  O.  Ikmulasa,  Bk, — Siliceous  balls  spherical. 
Zone-spicute  trtfidi  arms  simple,  undivided,  extending  upwards, 
outwards,  and  lastly  horizontally.   Bearing  Polffirema* 

12.  Chokduupsis  arknifeba,  Cart.  (Auu.  &  Mag.  Nat. 
Hist.  1880,  vol.  xvii,  p.  122). — ^Acuate  spicules,  sometimes  blunt 
at  each  end. 

*  It  ahould  lie  remembeved  that  ** PoljftUrm**  is  a  HereimiA  in  wbicJi  the 
soil  parts  havs  been  rejijaced  bj  a  structure  eoniixjsed  of  the  flUuncnts  uf 
Spomfi'rpkarfa  commnnis.  Cart.,  which  u  of  world-wide  oceumnoe^  but  of  which 
the  ualurc  is  still  unkuuwu. 
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Id.  Chaliva  ?  BpecieB.-'Dark,  dtrtj ;  fragments  still  bearing 
traces  of  their  natnnil  red-purple  oolour.  Extending  hori- 
zontally ;  throwing  up  thick  ridges ;  scattered  orer  with  short, 
erect,  tubular  Tents  of  different  lengths.  Fibre  tough,  charged 
abundantly  with  oomparatively  large,  acerate  spicules.  Several 
pieces,  some  accompanied  by  a  portion  of  ChondroptU  arenifera. 

14.  EuspojroiA  ("fine  Turkey  sponge"  of  commerce). — 
Typically  good,  but  small  specimen;  presenting  the  charac- 
teristic, crinkled  surface.  Colour  black  above,  light  sponge- 
yellow  below.   Bearing  PoUftrema. 

16.  CHomittliLA  NCOULA,  8di, — Typically  good  specimen, 
growing  over  sand-detritus  mixed  with  Polytrema, 

16.  CHOirnRiLLA  PHYLLODES,  Sdt. — Antilles.  Spicules  of  two 
kinds,  viz.,  pin-like  skeletal,  and  spinispirular  flesh-spiculo. 
Closely  allied  in  this  respect  to  Spirastrella  cunctatriXj  Sdt. 
Colour  grey  or  violet.  Con^jistcnto  gelatinous,  firm.  Three 
typically  good  specimens  gr<j\viug  over  sand-detritus  mixed  with 
Polytrema  covered  with  white  Melobesia. 

17.  CiioNDBOPSts  ABBKinsA. — ^Black  on  the  surface  from  a 
layer  of  brown  pigmental  cdls.  Gfowing  over  a  black  Stelletta 
(?  .species),  also  bearing  a  cortical  layer  of  dark  brown-black 
pigmental  eells  mixed  with  small  stellates.  Zone-spicule  trifid. 
Arms  simple,  straight,  extended  upwards  and  outwards. — Four 
large  pieces. 

18.  Chohjikicla  vnrovLA,  Small,  but  typically  good 
specimen. 

19.  SvN AsciDTA. — Common  form.  Gl  bui:ii,  radiated  cal- 
careous spicule.    Colour  purple-white.    Two  pieces. 

20.  Chaliva  P  species. — Same  as  No.  13.  One  piece  bearing 
a  bit  of  Kirdnia. 

21.  ErapoNOiA  (*'  beat  Turkey  spouge"  of  commerce^. — Three 
small  pieces. 

22.  PALOToimnc  or  Htdboid  Zoophyte. — ^Digitate,  reptant; 
colour  yellowish ;  consistence  soft. 

23.  Actinia  ?  sp. — Now  leadrcolour. 
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24.  AuJTOXiUM.— Congregated,  short,  columoar  iodividuaU ; 
coDBtricted  circularlj  throughout  the  oolumn. 

25.  EuspONoiA  ("Honejrcomb  ^ipougu  "  of  commerce). — Ooane 
caveruoua  structure. 

26.  EvsPOVGt^ — Ditto. 

27.  Gf.odia,  same  as  No.  11. — ^Fragmeuti  of  skin  and  budj- 

Bubstanco  only. 

28.  DoNATiA  LurouBiDM. — ^Four  B|>ecimeii0 ;  the  largest  |  in. 
in  diameter. 

29.  P0LYTHXB8S8,  vith  skeletal  etructure  of  Hireima  pro- 
trading. 

30.  EusPONoiA  ("  lloiiuycomb  sponge  "  of  commerce).'— 
Coardo  cavernous  structure. 

31.  SuBEBiTBS  MASSA,  S(lt. — Spiculo  of  oDo  form  only,  simply 
pin-like,  with  subglobular  head.  Eight  fragments.  Surface 
warfy.   Colour  yellowish. 

32.  AxiVKLLA  ?  species. — Form  of  spceimcii  globular,  about 
ail  inch  in  diameter,  composed  of  radiatin-;,  erect,  toiii,'h  libro, 
charged  tlin)Ui;hout  with  ])rojecLiug  tu£U  of  simply  acuate 
ciaved  spicules;  of  one  form  only. 

83.  Tbihta  CBAVirK. — ^Two  small,  discoloured,  black  frag- 
ments. 

34.  CHo>*i)iiOPsr8  AUENiFERA. — Spccitiien  triangular,  clougate ; 
4  iuebes  long.    Bearing  Poli/trcma  aud  Melolesia. 

86.  EusFOireiA  (** Honeycomb  sponge'*  of  eommeroe). — 
Coarse,  carernous  structure.  Three  pieces.  Colour  black  Above, 
light  sponge'yellow  below. 

30.  CuoNDKOPsis  ARKniFKEA. — Oood,  but  smuU  typical  speci- 
men. 

37.  ?  HrMENiACTDON  SANoriNEA,  Bk, — Small  inaigiiificaut 
specimen.  Spi<-ule  of  one  from  only,  via.  pin-like  and  slightly 
curved.    Colour  now  yellowish. 

88.  LzucoirijL  baccitiata,  n.  sp.  (Caldi-ponge).— Form  of 
specimen  sacculated,  eonsiBting  of  four  or  more  inflations 
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projecting  from  a  oommoa  cavity.  Colour  white.  Satire  Bpeci- 
men  about  an  inch  longi  and  |  uf  an  inch  in  diameter  (1 X  |  x  j 
iach) ;  broken  out  on  one  side,  if  not  the  point  of  attachment. 
The  uppermost  or  principal  division  ending  in  a  peristomatous 
mouth,  which  can  only  be  seen  with  a  microscope,  hence  to  the 
unassisted  eye  looks  "naked**;  ^  in.  in  diameter.  The  same 
on  the  summit  of  each  inflation,  but  reduced  to  the  site  of  a  pin's 
head.  Sur&oe  of  the  body  smooth,  composed  of  iutercrossiog 
arms  of  quadriradiate  spicules  oit/y,  between  which  are  the  pores. 
Vents  as  just  described,  leading  into  a  general  cloacal  cavity 
corresponding  in  its  inflations  with  thosne  of  the  body.  Sur&ce 
of  the  cloaca  scattered  over  with  holes  of  very  different  sizes, 
very  irregularly  situated  in  a  layer  of  minute  quadriradiates 
whose  fourth  arm  is  much  smaller  than  the  rest,  curved  towards 
the  oral  orifice  and  projecting  plentifully  above  the  surfsce  of 
the  cloaca.  The  epicules  of  three  kinds,  viz.  S-radiate,  4- 
radiate,  and  linear  cylindrical  acerate. 

Wall  of  the  body  about  -j^  in.  in  diameter,  composed  of 
three  layers  of  spicules,  viz. : — 1,  coiisiHting  of  comparatively  large 
quadriradiates  whose  shaft  projects  inwards  and  whose  other 
three  arms  are  spread  out  horizontally  over  the  surface;  arm 
about -^i];  by  in.  in  its  greatest  diameters;  2  (the  middle 
substance  uf  the  wall),  consistiug  of  8*  and  4-fadiates  mixed 
irregularly,  whose  arms  are  about  the  same  size  as  that  of  the 
quadriradiates  of  the  fir^t  or  eztcrual  layer;  8,  or  internal 
layci*,  forming  the  surface  of  the  cloaca,  and  consisting  of  minuto 
or  infinitely  smaller  quadriradiates,  whose  shalts  are  directed 
outwards;  the  other  two  arin«  I.orizontal,  and  the  fourth,  or 
"  iipiue  "  as  it  has  been  called,  which  is  much  the  smallest,  pro- 
jecting above  the  surface  in  the  way  mentioned.  Peristome  con- 
sistiug of  palisading  spicules  about  in.  long,  very  fine  and 
straight  with  abruptly  pointed  ends,  crossed  and  kept  in  position 
by  the  spreading  arms  of  tlie  qnadriradiates  of  the  third,  or  cloacal, 
layer,  here  much  enlarged.  Wall  permeated  by  branched  canals, 
which  commencing  on  tho  pores  on  the  surface  end  in  the  holes  or 
apertures  on  that  of  the  cloaca. 

Loe,  Island  of  femaudo  J^oronha. 

89.  QttODiL. — ^Frsgmeuts  of  skin  and  body-substancc.  Same 
aa  No.  11, 4tc 
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Summary  of  Speeimms,  arranged  aecordin^  to  the  AMtkorU 
Okui^hatum  (Ann.  Mag.  X.  H.  1875,  Tol.  zfi.  p.  43). 

Order L  Oabvosa. 

family  Gummikia. 

Cbovdbilla  inrcuLA,  Alf.  10, 15, 18. 
Ghoitdbilla  pbtllobes,  SSdt,  16. 

Order  II.  Gbbativa. 

Nono. 

Order  III.  Pa  aumoveicata. 

EuspQNoiA  ("fine  Turkey  8i>ouge'*  of  commerce).  6,  6,9, 
11,  21.  • 

EvaPoveiA  ("Honeycomb  sponge"  of  commerae).  25,  26, 
80,35. 

HtBOiNiA.  2,  4,  7. 

POLTTHSBBEB.    1,  8,  29. 

Orderly.  Eh aphidonemai a. 
Chalina.   3, 13,  20. 

Order  V.  EcmiroiriSM  ata. 
AznrBLLA.  82. 

Order  VI.  Holobhaphibot a. 

IIv'MEjrrAcrDOjr  saxouinka,  Bk.  37. 

Sl'IlEniTES  MASSA,  *SV//.  IJl. 
DONATIA  LiXCUKlUM.  28. 

CnGNDiiorsis  ARENiFEBA,  Cart.    12,  17,  34,  36, 
Okodia,    11.  27,  39. 
Tetmia  ckamum.  33. 

Order  VII,  H 

EXACTINELLJDA. 

None. 

Order  VIII.  Caj^oabea. 

LbUCQBIA  BACCiriiATA,  B.  Bp.  38. 
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JBe$iiark§» 

Of  the  prewnt  coUection,  it  maj  be  stated  that  the  fades  u 
West-IndiuL  Oktmdrilla  pkylM&i,  Sdt.,  hu  aa  yet  only  beien 
chzooieled  by  that  author,  and  that,  too,  from  the  AntiUea  " 
(Gnmdzuge  Spong.-F.  atbuitiscb.  GeUetee,  p.  216).  **  Pol^' 
tkenet**  was  the  name  given  by  DodiaaBaiiig  and  Michelotti 
to  thia  transf omed,  upooge-like  body  whieh  they  dredged  in  the 
Caribbean  Sea>  and  whose  constituent  parts  have  been  above 
noticed.  Both  sorts  ol  the  Offlcinat' Sponge*  viz.  the  "Best 
Turkey  **  and  the  **  Himeyoomb  **  d  Oommeroe,  are  plentiful,  as 
they  are  in  the  West  Indies  generally.  The  Galcisponge, 
Zeueomia  MaeeuUUat  is  a  new  species. 


KADBBPO&ABIA. 

By  Prof.  P.  Mabtm  BuiroAR,  M.B.  (Lond.X  F.B.8.,  dra. 

Family  AsTSiiiDA,  £d.  4r  S, 

Subfamily  Astbjoo^  bxetahzbb. 

AaxBAKau.  souxabia^  iMitmr,  sp.,  FsmU,  BuU,  Mm.  Omp. 
Zool,  No.  8;  Fourialei,  1871,  III.  Oat.  Jfuf.  Comp.  Zool  p.  79. 

A  specimen  mncb  oovered  with  Nulliporss.  The  corallites 
smaller  than  the  Florida  types,  and  the  so-called  "pali"  not' 
united  before  the  second  and  third  cycles  of  septa.  The  form  is 
allied  to  ^slrwfifta  Ihmm  and  to  A,  MUMim,  It  may  be  oon- 
sidered  as  a  smill  variety  of  the  Flofidao  species. 

Subfamily  AaTsaiDA  OAsnroi  A 
MirssA,  sp.^A  worn  specimen  of  a  species. 

Subfiunily  Assume  AOGLOMBULTa  vissipabahtbs. 

Fatia.  CM>irTBBTA,  Verrill,  1867,  Irant.  Connect.  Ajoad.  vol.  i., 
Ml  Swi^M  OoUeeiion  of  OoraU  from  the  Jhrolkot  Beef,  Brazil, 
p.  355  (1868). 

This  speoiea  is  remarkable  for  its  elongated  calicea  due  to 
fissiparity,  and  for  their  closeness.    OCten  a  ridge  separates  the 
j.i2nr.  /oUBir. — looLour,  tol.  xb.  43 
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neigliboiiriag  ealicea,  instead  of  some  TOBtige  of  intenpace  aod 

008t». 

Yerrill  and  Pourtal^  noticed  the  alliance  of  the  species  with 
tlie  genera  ChniaUr^Ba  and  Matandrina.  In  a  small  specimen 
the  Goniaatroid  appearance  is  striking,  and  the  costs  betweeu 
the  calices  are  only  visible  at  one  spot.  There  are  several  rolled 
specimens,  and,  as  Fonttal^  remarked,  they  resemble  Goni- 
astroids  very  much. 

Fatia.  Lamarchf  Bp, 

The  specimens  have  the  usual  well -developed  columella,  the 
costie  lu'e  very  Tisible  iu  one,  and  the  fourtli  cycle  of  septa  ia 
incomplete. 

Fatia.  dsfobmata,  Ed,  4t  S**^'  dct  ChrnU*  vol.  ii. 
p.4a4. 

A  somewhat  worn  and  broken  coral,  very  C<elorian  iu  appear* 
anoe,  and  with  large  catices,  some  long  and  serial  in  appearance, 
but  really  the  result  of  fissiparity,  appears  to  be  a  specimen  of 
this  form,  the  habitat  of  which  has  hitherto  been  unknown.  The 
walls  are  dose,  but  in  many  places  their  former  separation  can 
be  shown.  It  is  a  very  erratic  speeieB,  and  better  specimens  are 
required. 

A  very  worn  specimen  of  the  same  species  was  also  obtained. 
These  two  apecimens  came  from  Bat  Island.  They  were 
washed  up  on  the  south-east  comer  with  a  number  of  Sponges. 

Seetioo  ICASRBPORASIA  FUNaiBA. 

Esmily  Plbsiofusgid^,  Duncan. 
KoTiaion  of  the  Q«iiera  of  MAdreporaria,  Journ.  Linn.  Boo.  toL  xriii.  1884^  p.  138. 

SlDElfcABTlLBA  8ID£fiEA,  JEUu  4'  Soland.,  sp. 

This  specimen,and  indeed  all  the  rolled  ones  besides,  have  smaller 
calices  than  the  Caribbean  type,  but  that  is  the  only  distinction. 
They  greatly  resemble  SHerasiraa  $teUata,  YerriU,  from  the 
Abrolhos  Beef. 

Bemark». 

This  little  Coral  fauna  has  the  Abrolhos  Beef  homotaiis,  and 
the  species  are  fidrly  intermediate  between  those  of  the  same 
genera  of  that  reef  and  of  the  Caribbean  Sea. 
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Acautharus  cliirurgus,  Bi.,  4SH. 
Actintliias  vulgaris,  liUso,  44(». 
Acautlioderes,  548. 

jaspidea,  Gerin.,  540.  5r>r). 

RidUyi,  Waterh.,  aftT). 
AcatU/uipus,  de  lluan, 
Acari  found  in  Great  Britain ,  On  tome 
unrecorded     Parasitic,    by  A.  D. 
Michael,  4()Q. 
Acartia,  IML 

denticomii$,  Brady ,  149.  • 

laxa,  Dana,  140. 
Acarus,  'IS^).  287. 288.        295.  aML 

douie.sticufl,  f/<r  Gf^r,  287. 
Aoeles  indicuB,  M.-J'^iw.,  112. 
Acbarana  phax^pteralis,   Gtiin.,  531, 

Acheloua  Whitei,  A.  M.-Edw.,  IKL 

Ache  fa  crsitii/u7is,  Fabr.,  533. 
Acidulia  Fara,  Kirb.,  531,  544. 

retractaria,  54.5. 
Aciniea,  ■'><  >.3. 

norouhuaai*,  SnUih,  495,  5(Xj. 

subrugoea,     dOrbitjny  =  Lottia 
onychina,  GohM,  49.5. 
AcouLiophuriia  imgulatus,  Thoinps.,  153, 
155,  laiL 

scut  at  us,  151. 
Acta'a,  (/'.  Ilaan,  511. 

acantha,  M.-Edw.,  511. 

areolata,  var.,  Da;<a,  109. 

RiipjieUii,  Kraitsa,  109. 

spongiofla,  2>(i/m,  IW. 
Actinui,  sp.,  iiliS. 

Actinupora  regularia,  dOrb.,  280. 
ActumnUB  aetifer,     Haan,  110. 
Aculenta,  5:il . 
Adamsia  palliata,  ih^ 
iEgothdos,  388j  351. 

Novaj-Hollandiit,  ML 
..^loooma,  flnote,  iili 
-Euidea,  Haly,  2L 

faciidis,  Zfa/y,  5L 
-Eathetua,  548,  552. 

tuberculatum,  Waferh., 
Aotea  recta,  Hinds,  HiH. 
Aglaophenia  tubulifera,  Hinckif,  4QU. 


A^nu«  catapbraotu0,  Linn.,  446. 
Amos  of  Japan,  bair-breed«  not  pur- 

manent  (Gulick),  2gS. 
Alcedo,  337. 
Alcyonella,  GL,  iii 
Alcyoniuni,  5<')5,  .^lOn. 

digitatuui,  44^   kuowu  as  dead 
man's  fingers,  41. 
Alpheido;,  112. 

AlpheuB,  Fabr.,  506,  518.  522,  523. 
comatularimi,  Hasw.,  11± 
Edwardsii,  Aud.,  112,  506,  518, 
510 

hetcrochelis,  Say,  518. 
niiuor,  /Sa_y,  518. 
minus,  Say,  518. 

minus,  Tar.  noptuuus,  Dana,  112. 

obeso-manus,  Dana,  520. 

nanatnensis,  Kinifsley,  519.  520. 

Kidloyi,  P<x-oc/t,  lil8. 

rostratipes,  Pocock,  522. 
Alsinti8trum,  S2. 
Aoiinlua  braiuliensis,  Bitek,  .504. 
Amatbilla  homari,  Fabr.,  456. 
Amathina  irabricata,  (r.  B.  Sowerb.,  398. 

tricarinata, 

Aniblypvgiis,  55. 
Ampeliiia',  •'i'>l. 

Ampelis    cedroruiu,    morphology  of 

(Shtifeldt),  .3W-.*?18. 
Ampelis,  aOO,  ;i07-3i8.  352.  354.  355. 

cedroruni,  3O.')-')O0.  .314.  315.  352. 
382, 1^87.  ■•i'J2,  .-yja. 

garrulus,  .'><Jl.  505. 
Arapelisca  luucrocoplmla,  LiUj.,  456. 

teuuiuonm,  Lil{J.,  i5iL 
A/H2>hidesnia  cordiformis,  Beeve,  498. 

Jayamim,  C  B.  Adams,  408. 

UHtictiUtris,  Sowerb.,  408. 

orbictUata,  Say,  498. 

radiafa.  Say,  428. 

rdtcuiata,  Sowerb.,  498. 

mbtruucaia,  Sowerb.,  49H. 
Aiuphipoda,  M\.  47,  1  U».  4ri5. 
Ampbisba^na,  474.  475,  470.  481. 

43* 
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AiaphisbdBii  i  antilleniiis,  R.     L.,  4S'i. 

e.t 'H,  D.  ^  B.,  48li  ^ 
IV'uestrata,  Cope,  —  antillenaiB,  ff.  ^ 

Ridlevi.  Biuil,  iSl.  iBi 
vertuicularis,  D.      B.,  finote,  4H\. 
Ainphiura,  44j  iL 

CIiiai<?i,  Forhe.^,  44i  HO-- 
liliformiB,  0.  F.  MM.,  44, 

im 

Auacharis, 

Auapagurnfl  lavis,  ITtoinp.^.,  454.  4fi9. 
Aaatomieal  notos  upon  tho  Nestling 

Trochilus  (ShuMdtX  m 
Anatomy  uf  Aairodomiu  apart  from 

the  Skeleton,  Obflervations  on  the 

(CoinpariHons  with   Chordrilet)  (Dr. 

B.  W.  SUufeldt).  343=352. 
 of  certain  Caprimulgi  (Shufeldt), 

  of  the  North- American  Hirun- 

dinidw  (Dr.  B.  W.  Shufeldt),  352- 
36."). 

  of  the  Pelvic  Limb  in  Antros- 

tomua  and  Ckordei/es  (Sbufeldt),  346. 

  of  the  Perigiiathic  Girdle  and 

of  other  ]>art8  of  the  Teat  of  Dis- 
coidea  cylindrica,  Lamk.,  sp..  On 
the,  by  Prof.  P.  M.  Duncan,  and  W." 
P«rcjr  Sladen,  48. 

Andrenidie,  531. 

Ajii»t)liibi9  Antoni,  Djhm,  f'^U),  532. 

jauuirenHis,  Ihhm,  530,  5;{2. 
Auomia  enhippium,  Linn.,  450.  467. 

pateltiformiB,  Linn.,  4.'»0.  MTl. 
Anomis  dispartita,  Walk.,  531.  544. 
Anomura,  111- 
Anonyx  denliculata,  ^ 
Auous,  480. 

molanogenjs  Gray,  479.  Viuva 
preta,  natire  name  of,  479. 
Anser  cajrulescons,  liW. 

canndeni^is,  137.  13Sa 

hutchinsi,  ftnote,  I3L 

hypt5rb<>reu8,  1.^. 

lemx)j)areia,  ftnote.  137. 

occipitalis,  ftnote,  137. 
Aiit«don  rosacea,  Li»rk,  45j  4.58. 
Antennularia  ramoaa,  Lamk.,  4<i<). 
Anthopbila, 

flammicincta,  Walk.,  531 ,  544. 
Antinarda  ^emmatcUif,  Hiibn.,  '>44. 
AntnKstommie,  384. 

Antrostomus*  and  Chordeile*,  On  the 
Ptc^^ Ingraphii-nl  tracts  of  (Dr.  B. 
W.  Shufeldt), 
AntrOBtomua,  3ffl-.1-)2.  .'iKt. 
carolineneia,  iitvt.  .'384. 
Tocifcrus,  SW,  339,  340,  3^  384. 
393. 


Antrostomiu  apart  from  the  Skeleton, 

ObperraHons  on  the  Anatomy  of 
(Comparisons  with  ChordeiJw)  (Dr. 
B.  W.  Shufeldt),  34a=3ii2. 
Ants,  Bec«.  and  Wnspg,  Observations 
on,  by  Sir  John  Lubbock,  1  Li 
collecting  honey-dew  from  Aphi- 
des. UL 

On  the  Colour-sense  of  (Sir  J. 
Lubbock).  122. 

mimicry  amon<»,  121. 
and  seeds  of  Melarapyrum  pra- 
tense  (Lubbock),  133. 
Aphitles,  mils    collecting  honey-dew 

from  (Lubbock),  12L 
.\phrodita  aculeata,   Linn.,  45,  458. 

m 

Aplysia,  sp.,  4fiL 

Apogon  imberbis.  Linn.,  4S3. 

Aporrhais  pes-pelecaai,  Linn,,  46,  448. 

466. 
Araohnids.  4:W. 
Area  Adaiuii,  Shut  (tew,,  400. 

iuibrioala,  Braauilre,  499.  503. 

lactea,  Linn.,  4S!^ 

solid  a,  &)U«:rh.,  499. 

(Acor)  Adauuii,    ShuttUtc.,  499. 

Arcania  pulcherrimo,  Hasw.,  111. 

ll-8piiiosa,  Adams  4'  White  ~  A. 
pulcherrima,  Haaw.,  111. 
Arcturus  longicomis,  Sowerb.^  4Cj  456. 
469. 

Argentina  sphyrxna.  Linn.,  448. 
Ariatrogida?.  147.  I5;{. 
Artotrogus  Korraam,  Brady  ^-  Roberts, 
IM. 

Arvicola  agrc-'tis  (ficld-volo),  Mvu+'optes 
tenax,  and  Goiiiomerud  luuaculinus, 
Mich,,  parasitic  on,  403,  4<Hj. 

Ascidia  mentula,  0.  F.  MtVl.,  448, 
4^}5^   

Bcabra,  0.  F,  MUll,  4^  4(56. 
virginea,    0.    F.    MUll.,  448. 

Astacidea,  516. 

Astarte  compreesa,  Mont.,  450,  1fi7. 

elliptica,  Brovm.  450.  4H7. 

eulaita,  VaC,  450,  407. 
Astcrias  rubens,  Linn.,  45H,  470. 

violacea.  0,  F.  MiUi.,  458,  47Q. 
Astraidic.  Ed.SciLi^^ 

agglomeratce  fissiparantes,  r>61>. 

ca^spitosas,  "►♦59. 

repUmtef*,  .'><)'J. 
Astrangia  Dann;. 

Micbplini,  5^ 

solituria,  Lesiu-tir,  5G1L 
Astropecten  irregularis,  45. 
At«eniu8,  sp..  549. 
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Atemeles,  lUL  12Q. 

emarpinntus^  112. 
At^rgiitis  tloridu.H,  Rumph,  IQiL 

iutegcrriiuus,  Lamk^,  IQIL 
Aulacopbora,  i'hevr.,  L  ?!  l^L  1^ 
17.'>.  UK 

aWomiiiali»,  Fabr.,  2,  IS^  14.  II. 

nlbifornifl,  Cfutpuu,  JL 

albofnpciata,  Bnli/,  2.  4,  (l,  7. 

niialis,  Weber,  170.  177.  Iffl. 

anchora,  /ff<ft.,  2& 

antennata.  ^o/y.  3,  4,  21^ 

approximata,  //a/y,  2,  4,  Li. 

argyroga«tcr,  Monfroit;.,  178.  IM. 

atnpennis,  FuAr.,  2i  4.  8. 

atriftennis,  Hope,  Si 

nuHtro-cak'donicn,  ifonfrouc,  179, 

Bntesi.  Jot.,  26. 
bicolor,  n  Vi«  r,3,  4,  U),  20, 
bipartita,  Holy,  176.  IKt,  It^. 
Boisduvali,  2to/y.  2, 4.  lU,  2ii 
cotlcic,  //arwr,  3i  4^  17, 18,  2LL 
cornuta.  Baly,  3.  5,  15,  liL 
costatipeniiis.  Bali/,  5^  2iL 
doraalis,  Boinl.,  iL 
Downeai.  Baly,  3.  4.  20. 
Duboulayi,  Baly,  3.  4,  22. 
DuTivieri,  Baly,  5^  24. 
excaTata.  Baly,  3j  {>,  Ifi. 
expisn,  Baly,  25. 
Fabricii,  i  h,  ii^ 
frmoralin,  Motacb..  Ifi. 
flavivcntriB,  Baly,  2,  4,  13. 
foveicolUs,   K}iu^er,  3,  r*,  13,  16, 

IL 

fraudulent^,  Jacoby,  176,  182,  185. 
ififi. 

frontalis,  Baly,  M,  18L  IfiS. 
iniprei*8»,  FcJir.,  IK 
iustubilie,  T/u/^,  2^  4,  10. 
laU,  Ba/y,  2.  4.  8.0.  10.  13. 
Iffivifrons,  Bnlf/,  17fi.  IHKiTBS. 
Ltjwbii,         i»,  ^  17D.  188. 
luteioorniB.  Fahr.,  3,  5^  2L  22, 
25. 

uielanoptera,  Boiad.,  ^  4,  !• 
molanopus,  Blanch,  2,  4,  Q, 
Mouholi,  /^u/y.  5,  25. 
nigripennia,  Moli>ch.,  2, 4,  iL  24. 
nigriTestis,  Baud.,  3. 20. 24. 
nigrosoutnta,  /?«///,  2,  5,  14,  177. 
nigroaignuta,  Baly,  4.  12.  ^ 
occipitalis,  Baly,  17ft,  179.  181. 

185.  m 

octomacukta,  i?a/y,  3,  4,  17. 
Olivieri,  Baly,  176. 184.  ISS. 

oriontulis,  Hm-h^.,  170,  180,  m 
palliata,  ikludler,  17t>.  IbU,  IfiiL 
palustris,  Perroud,  ftnote,  3^  US. 


Aulaoo^hwa    Ferroudi,  Baly^  177. 

postica,  Chapuis,  2,  3,  4,  12. 

propinqua,  thty,  2,  3,  4,  LL 

pvgidialis,  Ha/y,  2,  4,  2. 

robusia,  DutIv.,  IB. 

roeea,  Fidtr.,  2,  4,  fi. 

nibrozonata,  Blanch,,  2j  4^  1_L 

semirmibata,  Baly,  4^24. 

fcjcnoiuta,  Chapuie,  10. 

eimilia,  Olii.,  3.  5,  10,  IL 

mmplicipennU,  Clark,  2L 

Binarfigai|ienni8,  Duv.,  1£L 

Steveusi,  Baly,  ^5,  5,  22. 

te«ta45ea,  Fabr.,  2,  3, 13. 

tetraspilota.  Bahf,  3,  4,  II. 

uiiicolor,  </«<■.,  3,  22. 

mrians,  var.  B  ?,  Chimuis,  Ifl. 

viriflip^nnip,  Chap.,  2i 

Walljicii,  Baly,  3,  5,  UL 

Wilsoni,  Baly,  177^  IBS» 
AulophoruB,  100. 

Tagus,  Lcidy,  Oii, 
Ave*  of  Fernando  Noronha,  by  B. 

Bowdler  Shnrjw,  477. 
Aiinella,  sp.,  .">^)0,  508. 

BalanuB  bamlri,  Jw.,  4.5G. 

B&ly,  >J .  8.,  Desu-riptions  of  a  new  Genus 
and  of  some  new  Species  of  Qaleru- 
cine,  also  Diagnostic  N<^tes  oti  some 
of  the  oidtr  described  specieu  of 
Aulacophora,  by  J.  S.  Baly,  L 

 .Descriptions  of  some  Genera  and 

Species  of  Qalcruciuie,  liifi. 

Bargilis,  530. 

Bathypureia  pilasa,  Lindatr.,  4.'>(>. 
Bee*,  Aiit«,  and  Wanps,  Obtscrvutiona 

on,  by  Sir  John  IfU^lxMk,  118. 
Beloimehus  formosU.B,  Grav.,  540. 
Beuibicida',  531. 

Beuham,  W.  B.,  Oligochsta  of  Fer- 
nando Noronha,  .VtO. 

Bill-irout,  rtnot*!,  71.  72. 

Biological  terms,  definition  of  (Gulick), 
200. 

Birds  and  Mammals  of  Hudson's  Bay 
Companv's  Territory,  and  of  Arctic 
Coast  01  America,  oy  Dr.  J.  Rae, 

Blapstinus,  5aL 

pulvendentus,  Each.,  551. 

Bidleyi,  }Val€^j^  i)5l. 
Bhutopbaga,  537. 

brariliensiB,  H/air,  537. 

obflcura,  A'tri.,  .:>31,  537. 
Blatta  americana.  Linn.,  47fi.  5.32. 

imoiinnoda,  A'irA.,  5^5.'^3. 

or ieu talis  Linn..  533. 

pacifica,  Coi]ueb.,  533. 
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Blatta  poststriffo,  Walk.,  522. 

gurina7nensift,  Linn.,  522. 
Blnttidjt.aad 
BleimiidiL',  3S. 
Blcnnv,  Common,  32. 

Viviparous, 
Blowfly    (Cnlliphora  erythrooephaln), 
On  tho  Structure  of  the  Retina  of 
the,  by  B.  T.  Lowne,  ftfifi. 

  (Oalliphora  erjihrocephala).  On 

the  Structure  and  Development  of 
the  Ovnriea  and  their  appendages  in 
the,  by  B.  T.  Lowne, 
Bluo-wiug«l  gooee,  138. 
Bolina  bivittata,  Walk:,  JVU,  MA. 
Bolooera  tuedia?,  Johns/.,  4fi(). 
BoreophauBia  inermis,  Kn>tjer,  4.")('>. 

Raschi,  .V.  Sars,  4iiiL 
Hutys  deiritalis,  Ou^n.,  .">4<t. 
flavidi^iiialis,  Grote,  MCt. 
jpIuBopteralis,  Gu^n.,  Mfi. 
Boulenger,  G.  A.,  Pisces  of  Fernando 

Noronha,  48.'?. 
 ,  Bcptilia  of  Fernando  Noronha, 

Bousfield,  E.  C,  The  Naturul  History 

of  the  Genus  Dero,  01. 
Braohelytra,  549. 

Bmchio'iKKla,  452,  402,  4<34,  4(>8»  471^ 

422. 
Bracljyura,  1  (>*.)■ 

Bri<)-<opeia  lyrifera,  Forltes,  4ij,  458. 

470. 
Bruobida, 

Bruchus  porosus,  Sharp,  55.'i. 
Buccinum  pusio,  Tteeve,  480. 

undatum,  Linn.,  44S,  4flfi. 
Buceros  rhinoceroe,  ?^47. 
Bugula  turbinata.  Alder.  4.">2. 
Buliraus.  1S4. 

Jacob  i,  r>01 . 

Riiraagei,  484. 

Ridleyi,  17(1 

(Bulimulus)  Ridleyi,  Smith,  476, 
(Toniigeruft)  Raniagei,  Smith,  500. 
Burra-tree,  478. 

Byblis  kaUarthrus,  Stcbhing,  113. 
Calanidffi,  147. 

Oalanufl   flninarchicus,    Gibmer,  140, 
147.  148.  m. 
gracilis,  Dana,  147. 
pavo,  Dana,  148, 
propinquus,  Brady,  147. 
tonsus,  Brady,  147. 
valgus,  Brady,  147. 
Calappa  lophoH.    Herhst,   vnr.  y. 
//OflW,  111. 


Calappidte,  11 1. 

Calcar  0(fersi,  Fischer,  493. 

Oalcaroa.  ■^>r>8. 

Calliauusjsa  subteranea,  45. 

Callionyniu.s  lyra,  Linn.,  446. 

niaculatus,  lia/.,  416. 
Calliphura  erythrocepliaia,  406.  418. 
Calliphoria  romitoria.  \'2h. 
CalliBoma  orrnntura,  Spencc  Bate,  456. 
Calocaris   Macandreffi,  Bell,  45,  454. 
4fia. 

Calvcella  fastigiata,  Adler,  4^ 
Caiyptraa  ahrolata,  A.  Adams,  4itL 
Campanularia  anguluta.  Hinckn,  460. 

volubilis,  Lifiu.,  4(>0. 
Cami>onotu8  sethiop:*,  121. 

oimaculatus,  Stuifh,  iiSl.  5.^. 

ebeninus,  Kniery,  1*21- 

fuvcolatus,  A/<7yr,  121. 

lateralis,  121. ' 

ligniperdus, 
Canada  goose,  137,  138. 
Cancer  aratifhus,  BI.-Edw.,  51 1. 

nrcmriui',  Catesby,  51 1? 

corallinm,  Herbst,  510. 

coronafu^,  Herbst,  510. 

d4;pre»su^,  Fabr.,  51.3. 

lubatua,  Milue-Edw.,  51 1. 

pagurus,  AIl 

planimmu.s,  Herbst,  51.3. 

squamosus,  Herbet,  .51.3. 
Cancridic,  109,  510. 
Cancroidea,  .">  I  ( >. 
Candace,  14'.) 

brevicomis,  Thomps.,  142.  1  T^'^. 

nigrocincta,  Thomps.,  148.  1 55. 

pachydactyia,  Da7ia,  149 

truncuta,  Dana,  148,  149. 
Canna  Warscewiczi,  2ri4. 
Caphyra  Archori,  U  ali:,  110,  117. 
Capri uuilgi,  anatomy  of  certain  (Dr.  R. 

W.  ShufeldiV  .3;^-  .'i^2. 
Caprinnilgidar  299,  300  S0(}.  384. 
CapruaiUgiiie  birds,  299,  300,  3U6,  327. 

336-389. 
Capri mul|?ine  Cuckoog,  3I8j  33.'^. 
Capnmulgus,  3±2,  341^  312,  343,  345, 
34ti,  347.  m 

europivus,  340,  344,  346. 

forcipatus,  i't40. 

longiponnis,  340. 

psalurus,  340, 
Carcinoplaeidic,  1 10. 
Cardium  aculeatum.  Linn.,  450. 
echinatum.  Linn.,  450. 
fa«ciatuni,  Mif»t.,  450,  467. 

uiediuu),  Liun.,  497,  .'iQ.'i. 

minimum,  Phil.,  451),  467. 

subclongntum.  Sovcrh.,  497. 
Caridca,  518. 
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Caridion  Gordoni,  Spenee  Bate,  ififi. 
Camosa, 

Carpilivis,  Desm.,  510. 

oorallinuSf  Herbst,  blQ^ 
Carter,  IL  J.,  Porifera  of  Fernando 

Norunha,  ">ft4 
Ouflhewnut-troe,  478. 
Casaia,  iLL  iTiL 

Cataclirysops  trifraeta,  r>43. 
Oath.irtos  siura,  Linn.,  ftnoto,  ni.'i. 
Clithartida!,  flnote,  .'Uo. 
Catomctnpn,  IIP. 
Cellaria  (ktiilusa,  Linn., 
Cellepora, 

aricularis,  Hint  kit, 

pumicosa,  Linn., 

ramulosa.  Linn.,  Al£L 

Ridley),  Kirhp.,  r>04.  .'A'),  woodcut 

Cclleporidic,  iiQii. 
C<?llulariiil.T,  m 
Coutruuotus,  o'J,  40,  41,  42. 

gunnellus,  30,      41,  44G. 
Centropagea  brachiattis,  14»>.  1-^ 

haiuatiui,  LillJ.,  4.'>ft 

typicus,  14H.  K'K). 

Tiolacous,  liiQ. 
Centropodinic,  337. 
Oepbalopoda,  4t)ri. 
Cerapiu  abditiis,  Templet.,  4i)6. 
Ceratina,  r>ft8. 

Ceratooarcinus  dilatatiis,  A.  M.-Edw., 
IIUL 

Ceratoplax  oiliatus,  1 10. 

Ccrithio^tsis,  sp.,  r)<X'L 
CeriLliium  atratum,  7?oyn.  4(>2. 

caudatuin,  Sotoerh.,  4*.»'-> 
Ceroloma,  ir>('>. 
Chaetogastcr,  flnote,  QQ. 
Obaetognatha,  437. 

CbiBtura,  3G3,  364,  360.  368,  371. 

372.  -'jTi'..  :j80.  ;VS37384,  Qoa 
pelagica.  302.  •!5!>o,  iiliL  illL  372. 

373.  37.').  377.  378.  aS3.  390. 

m 

Vauxi,  36a. 
L'lialcidida*,     Subfamily     Eiichariiue ; 
with  de"*oriptions  of  several  new 
Genera  and  Sjxwies  of  ObaIcidid» 
and  Tenthredinidiv,  A  Synopsis  of 
the  Genera  of,  by  W.  F.  Kirby.  2^ 
Ch.nlfidid(B,       35,  a3L 
CIvilcjcUiiaj,  3ii. 
Cbalcis  amenocleo,  Walk.,  36. 

Kassftlpnris,  W.  F.  Kirb.,  30,  3L 
restitutJi,  Walk.,  30. 
Chaleura,  W.  F.  Kirb.,  30^  33. 

deprjTaU,  Walk.,  ?^  3L 
ChaliiuH  sp.,  400.  5(>4.  b^b,  508. 
Chania,8p.,  498. 


Chara.  82. 

Characters  of  the  Genus  Lophopus, 
with  description  of  a  new  Species 
from  Austr.•ll^;^  On  the,  by  8.  0. 
Ridley.  61. 
Charidea,  1^  187. 

fortunci,  Bait/,  IbH. 
punctato-striata,  Motsch.,  157.  158. 
18L 

Oiieiloxeoa,  lt'>;^ 

Cheirocratus  assimilis,  Lilljeh.,  4.''ifl. 

Sundovnlli,  Hath.,  45iL 
Chclidon,  354^  3ilL  363,  3ftL 

erythrogaster,        QilL  32^ 
Chilopcxln,  -VjiK 
ChilustoinHttt, 
Cliirocerns,  ^ 

furciitus,  Tirtillf',  lH. 
Chiton  (ufriycr.  Reeve,  40<1. 

Boogii,  Had f Ion,  ^i/CtH. 

margin  at  ti!*.  Prnrt.,  4."i4'>,  407. 

j)ecii}i(i/u.s,  Suwerb.,  41.M». 

Lieanthoohiton)    astriger.  Reeve, 
4ftr> 

(Isohnochiton)  caribb»orum,  Car- 
pent.,  490,  :m. 

(  )  ijectinntus,  Sowcrb.,  49(>. 

Chlorodiu,^  n,i>ericnnus,  iL  de  Sauss., 
fill 

ChoudriUa  nucula,  Sdf.,  bCyt^. 

pliyllode*,  Sdt.,  505.  5(k;.  .'H'i'J. 
Chondropsis  arenifern.  f«r^,  564.  565. 

.y>r,.  r><;8. 

Chonleilos,  Anatomy  of  .^.ntrostomus 
compared  with  (Shufeldt),  34.'}-:}52. 

  and  Antrostomus,  on  the  Pterr- 

irraphical   tracts  of  (Dr.  R.  W. 
Shufeldt),  .^*t9-343■ 
ChordeilM,  322,  334i  335.  338,  3:)9- 
:^2.  384. 
acutipennis,    var.    texensis,  384, 
;}35. 

texensis.  302,  335,  .339,  ML  ML 

 ,  var.  Henryi.  .34/1 

virginianus,  302.  .38.5. 

 ,  var.  Henryi,  ^M)2. 

Chordeiliiw.  3&L 
Chorioptes,  404. 

Chrysodomua    antiquus,   Linn.,  448, 
4<i6. 

Chrysomelidw,  1.^^. 

Cicada  septemdecim,  227.  2:^ 

tredocim,  7?/7<y,  22!^. 
Cidaridw,  58. 
Cidarb,  ikj. 

tribuloidos,  Lamk.,  .^■">9. 
Ciona  intcptinalis,  Linn.,  448,  400. 
Oirol.'uia  Uirtipes;,  M.-Edw.,  4.'"iC),  400. 
Claniatores,  301.  310,  m 
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CUvnp(«lla  nporta,  400. 

minima,  Q.  B.  S<merb., 
ClibanariuB  vulgaris,  Herhtt,  IT^- 
Clinus  (lelalandii,  C.  ^  V.,  4S3. 

nuchi^inuis,  Q.  ^-  G.,  483. 
Clirioola  nparia,  305,  362, 
Cluppft  luuiicraliB,  C.  4-  V., 
Cl>pi5a8troid»,  5iL 
Cnednus,  Horn, 
Coccus  Per.-!icii',  t35. 
Cocc^'zu8  americanuft,  333. 

minor  may  bo  Geococcyx,  388. 
Cocblustyla  (Axina)  Oloynei,   G.  if. 

Sotoerb.,  398,  Miil 
Coflenteratii,  400,  462,  iOL 
Copligeiia  clemeucin,  303. 
C<£lopli^rna  granulata,  Hai/en.,  27fi. 

striata,  /iV^fw.'i.  276. 
Ckeiopleuriiti,  53,  itS. 
Cktiiobita  perluta,  M.-Edw.,  112. 
Coleoptera  of  Fernando  Noronba,  by 

Chaa.  O.  Waterhous©,  548. 
Colour-sense  of  Ants,  On  the  (Sir  J. 

Lubbock),  122- 
OolumbcUa,  489. 

mcrcatoria.  Linn.,  486.  50.'}. 
Columbidae,  iI2. 

Compound  Eyes  and  OoelU  in  Ants, 
Bees,  and  Wasp*.  On  the  function  of 
the  (Lubbock),  12a. 

Conehfficetee  conchifera,  Hasw.,  108. 
IIL 

Conger  rulgaris,  Cuv.,  448. 

Oonuera    cjlindraoea.     Mont.,  456. 

m 

Conooephalus  triops.  Linn.,  534. 
vemalis,  KirO.,  5^  534. 
 ,  Tar.  iL  frater,  Kirb.,  539. 

534. 

Oonus  archetypus,  Cfrosse,  485. 
oastus,  Eeeve,  485. 
daucus,  Ilioaini,  185. 
erythra36nsis,  Bfci',  485. 
imperialis,  485. 
livid  us,  4M.^>. 

mammillaris.  Green,  485. 

uebulosus,  <S<i/.,  4M. 
piperatus,  Dillwyn,  485. 
rattus,  485. 
KeCToi,  Kicner,  485. 
sanKuinoIeutuSj  lucve,  -i^rt. 
Copepoda  of  Madeira  and  the  Canary 
Islands,  with  Dceoriptions  of  New 
Genera  uiid  Species,  by  L  C.  Thomp- 
son, 145. 
Copejwda,  47,  145-155.  444. 
CopiiUta,  e^p.,  .').">3. 
Copilia  mirabilis,  Dana,  153. 
Coractna  cephabtptera,  3(>.S.  • 
Corbuia  gibba,  Olivi,  452. 4(>7. 


Corella  parallelogramma,  0.  F,  Mull.. 

4 18.  4m. 
Con-idae,  Hil. 
Corvcii'idic,  14L 
Corycajus,  153. 

limbatus,  Brady,  153. 

pt'lliicidus,  Dana,  153. 

speciosus,  Dana,  153. 

rarius,  Dana,  1^^ 

venustus,  Dana,  liiS. 
Oorystes  cassirelaunus,  45. 
Cottus  bubalis,  Euphr.,  446. 

Dlljeborgii,  Collett,  UiV 

scornius,  Linn.,  446. 
CrassaLella,  3^1 

japonicH,   G.  B.   Sowerb.,  399. 
4<¥) 

Crarabi,  52L 
Crangon,  45. 

Allmani,  KinaAan,  464.  4ffiL 

bispinosus,  45. 

echmulatus,  JIT  Sars,  454.  469. 

spinosus,  I/cach,  454. 

trispiiiMus,  45. 

vulgaris,  4.5. 
Cremastogaster  latemlis,  12L 

BCutcllaris,  121 . 
Cribrella  oculata,  Linck,  458.  470. 
Cribrilina  radiata,  MoU,  504. 
Crinoid,  45. 

Crisia  denticulata,  Lamk.,  4TiA 

ebumoa.  Linn.,  var.  aculeata,  454. 

 ,  var.  producta,  4.14. 

Iloldsworthii,  Bmk,  504. 

Oristatella,  ij± 

Cros.saaler  p;mpo8us,  Linck,  458. 
Crotalaria,  477. 

Crotophaga,  332. 

Crustiicea  of  Fernando  Noronha,  by 

R.  L  Pooock,  606. 
  from  Singapore,  Notes  on  a  Ool- 

loctiou  of,  by  A.  0.  Walker,  WTL 
Orustaoea,  45,  107-117.  43S,  445,  464. 

40)2.  4G4,  4()5.  168,  471.  472. 

 ,  Stissiie-eyed,  40,  74,  SiL 

 ,  Stalk-eyed,  46. 

Crustacefins,  Sfssile-eyed,  40,  74,  83, 
Cryptodoa    cruuiinensis,  Jeffr.,  4.50, 
4fiL 

forruginosus,  Forbes,  450, 467. 

flexuusue,  Mont.,  450,  407. 
Cryptopodia  fomioata,  Fabr.,  109. 
CuL-koaq,  333,  337,  m 
CucuUdae,  337. 
Ouculinas,  333,  337,  25iL 
Cuculus  canoru5,  337. 
Cucumaria  Uynduianni,  Thomps.,  458, 
470. 

Cufiii-bitaceiB,  474.  478,  479. 
Cupukriii, 
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Cuspidnria  abbreviate,  Forhet,  462. 468. 

cuBpidata,  Olivi, 
Cyclometopa,  IQiL 
Cyclopidae,  147,  151. 
Oyclostoraata,  276,  277,  228. 
Cyclostomatous    Biroroa,   On  some 

Ovioellj"  of,  by  A.  W.  Waters,  2jLiL 
Cylichna  noronyensis,  Wa($o»,  flQ3- 
Cylindrcccium  «5ilatatuiu,  Hincks,  4iL 
Cymbasoma,  Thoutm., 

Herdniani,  Tnomps.,  1 55. 

rigiduni,  Thomps.,  154.  150. 
Cynipidje,  ^ 

C^ip«  adBcendenR,  Fabr.,  28i. 
CynorU,  Ua/t/,  101. 

apicipeunii),  i5a/y,  1C2,  187. 

facialis,  Ba/y,  162,  IBL 

ooellata,  /ic/y,  161,  JHL 
Cynthia  echinata,  Linn,,  4^J^,  iGO, 
0>peru9,  UN?. 

Cjprora  cinerea,  Gmel.,  lar.,  4iKL 
clara,  Gaskoin,  400. 
(Trivia)  p4>dieuliui,  Z/wm.,  400. 
Cyprina  ielandica,  Linn.,  4.^)0.  467. 
Cyp«eli  and  Trochili,  Murphology  of 
certain  (Shufeldt),  ,%5-.'i8<. 

 ,  anatomy  of  the  bead,  375- 

377. 

 ,  anatomy  of  pelvic  limb,  373- 

375 

 ,  axial  skeleton,  377-870. 

 ,    comparison    of  pectoral 

limbs,  369-373. 

—  ,  external  form  and  pterylo- 

grapby,  3<iiizML 

■   ,  licart  and  carotids,  trachea, 

viscera,  Ac,  aijU=3&a. 
Cyi>«M'lidR'.  2W  m 
0}'pBelui(Ie8   niger  and  Nyctidromut 
albicollis,  yar.  Merrilli,  Notes  on  (Dr. 
R.  W.  Shufeldt).  m 
Cypseloides,  .'k<3,  .'^84. 
erythrogaster,  384. 
niger,  300,  m  3&L 
Oypselus.  3:>;{-391. 
alpinus,  374. 
apus,  35^  306,  308. 
erythrogaster,  384. 
Pyrt()eoma,  552. 
Cy there,  Baird,  4L 
minna,  Baird,  47. 
pelludda,  Baird,  47. 

Dacelo,  337. 

eigantca,  337,  388. 
Dacelonina;,  .'tH8. 

DactylopteruB  volitans,  Linn.,  483. 
Dactylopus  tisboides,  Brtidy,  47. 

tisboides,  Clans,  \I£L 
Ductyloeteniuui  abdominale,  Fabr.,  549. 


Daphnia,  1^- 

Day,  F.,  On  the  Looh-LeTen  Trout 

(Salmo  leveneneis),  IL 
Docapoda,  507. 

Deep- Water  Fauna  of  the  Clyde  Sea- 
area,  On  the,  by  W.  E.  Hoyle,  442» 
Defrancia,  2&L 

dindema,  Gold.,  284. 

disticha,  Haaenow,  284. 

reticulata,  Hogenovj,  284. 
Delavalia  robusla,  Brady  ^  Riiberts, 

mL 

Dendronotua  arborescens,  Mall.,  448. 
Dent  ali  urn  en  tale,  46. 

entalis,  Linn.,  450.  467. 
Dermaoarus,  Holler,  287. 
Dermesteo  feliniis,  Fabr.,  .MO. 
Dero,  Tlie  Natural   History  of  the 

GenuK,  by  £.  C.  Bouifield,  fiO. 
Dero,  Okai,  SH-107. 

acuta,  Buiii^.,  103,  Wii. 

digitata,  95,  96,  m 

furoata,  Oken,  92,  93,  95,  Itnote 
97.  102.  103.  105.  WL 

latissima,  Bim*/.,  101.  102.  108. 
104,  lOL 

limosa,  Leidy,  96, 103, 105.  \S[L 

Miilleri,  Botuf.,  101.  104.  lUZ. 

oUusa,  rerrier,  95,  103.  104. 105. 

m 

palpigera,  Grebincky,  95,  Hi^ 

Perrieri.  Boiis/.,  95,  1057104.  1(17. 

philippintnsis.  Semper,  95.  106. 

Bodrigtifzii,  Semper,  95,  105. 
Descriptions  of  some  Genera  and  Spe- 
cies of  Galenicina:,  by  J.  S.  Baly,  lo6. 
Deviation  from  an  average  (Gulick), 

isa. 

Diacantha,  168. 
Diachfeta,  Benham,  561. 
Diadema,  58. 

saxatile,  Linn.,  560. 
Dias  longiremis,  Lilheb.,  14(1,  149,  ifiC, 
Diustopora  lineata,  Macg.,  284. 

obelia,  Johnst.,  4M. 
Diastylus,  45.  47. 
Dicajum,  .'^3. 

Dicoryiie  conferta,  Alder,  460. 
Dicrurus,  357. 
Dinarda,  120.  12L 
dentata,  12a 
Diogenes  avarus,  var,.  Heller,  112.  113. 

granulatus,  Miera, 

miles,  Fabr.,  112. 
Diosaccus  tenuicoruis,  Clatm,  152. 
Diphasia  attenuata,  Hincks^  460. 

fallax,  Johnti.,  46a 

pinaater,  Ell.  4'  Sol., 

tamarisca  Ell.  4' Sol.,  ^ 
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Piplopodn,  528. 
Diploptera,  :">.'^1- 
Diptora,  632. 

Direction  in  Ants,  B«e«,  and  Waaps 

(Lubbock),  127. 
Disoocavea,  'ML 

Discoiden  cylindrioa,  Lamk.  sp.,  On 
the  Anatomy  of  the  Perignuthic 
Girdle  and  of  other  Part*  of  the  Teat 
of,  by  Prof.  P.  M.  Duncnn  and  W. 
Percy  Sladen,  48. 
Discoidea,  4ft-ril. 

conica,  54.  fiT).  CQ. 

rylindrica,  Lamk.,  4^-01. 

Diioni,  m. 

Favrina,  00. 

Forgoraolli,  filL 

infera,  Oil 

Jullicni,  m.  ' 

minima,  fkl  | 

8ubuouIu8,  GOj  (>l. 
Di^coporelia,  '280. 

califomica.  Busk,  28'2. 

echinata,  Mocg.,  282. 

Hold.^Dorthii,  Busk.  2SiL 

retiaUata,  Macg.,  •2H4. 
Discotubigera,  2H4. 

lineata,  Macg.,  284,  2S5. 
Disporelln,  6rra/r.  2^0. 
Divergence,  cumulative,  through  cumu- 
lative  segregation    (Gulick),  212- 
222. 

Divergent   Erolution  through  Cumu- 
lative Segregation,   by  Rev.  J.  T. 
Gulick,  180. 
Doclea  muricata,  Herh^f,  l(»i> 
oviB,  Herhat,  Jim. 
tctrnptera,  Walk:,  lOt).  114.  117. 
Dogfl,  Experiments  on  the  Sense  of 

Smell  in,  by  G.  J.  Romanes, 
Diilii'liojiodidm, 
Donatia  lynourium,  506,  508. 
Donax  anatiiuie,  40. 
Dorippe  a.stu(a,  Fabr.,  108.  Ill 

sinm,  M.-FAvK,  108,  111 
Dorippidre,  1 1 1. 
Doris,  !»p.,  41>7. 
DoAinia  exoleta,  Linn.,  450. 

lincU,  /'«//.,  450. 
Dotilla  myctiroides,  M.-Edw.,  111. 
Dragonflies,  475. 

DrepunopuB  furcatus,  Brady,  14tK 
Dromia  Kumphii,  IFahr.,  111. 

▼ulgaris,  M.-Edw.,  111. 
Dromiidca,  111. 

Duncnn,  Prof.  P.  M.,  Madreporaria  of 
Fernando  Noronha,  5<t9. 

 ,  and  W.  Percy  Sla<len,  On  the 

Anatomy  of  the  Perignathic  Girtlle 
and  of   other  Parte  of  the  Test 


of  Discoidea  cylindrica,  Lamk.,  sp., 

Ebalia  tuberosa,  Penn.,  454,  468. 

Echinidfc,  Tjl^  ^ 
Echinocrirdium  oordatum,  45. 

flavesoonB,  0.  F.  Midi.,  458,  470. 
EohiTiocyamus  pusillu-s,  45 
Echinodenuata,  458, 402, 4(R  4GG,  470, 

471,  472,  .^59. 
Echinodermata  of  Fernando  Noronha. 

Echinoidea,  45,  48,  aL 
Echinonemata,  508. 
Echinoneiu,  fili. 
Echinus,  58. 

epoiilcntus.  Linn.,  45S,  470. 

miliaria,  P.  L.  S.  MiUL, 
Ectinosoma  ntlantioum,  Hr.  4   IJiih , 

4511. 
Edora,  H. 

Egeria  longipea,  Hrrh/U,  Ittf). 
Elainen  pa-^ann.  47'^. 

Ridio^vuna,  Sharpe,  478. 
Eledone  cirrosa,  Ldtid.,  44S 
Elimara,  niVS. 

Emarginula  crassii,  Sowetti.,  448. 

reticulata,  Sowerb.,  450. 
Ental(>i>h(.rM  inlricaria,  Busk,  278.  281. 
Entoniuphaga,  531. 
Entomo»tmcH,  47. 
Ephemeridro,  SiL 

Epimoria  comigera,  J.  C.  Fahr.,  45G. 
Epitragus  Batesii,  Mdliin,  550, 
Epurawi  hmbata,  549. 
Ereniopliila  alpestris,  ftnote,  'ML 
Erinaceus  europaniB  (He<l^t!;og),  404, 
Symbiotes  tripilis,  Mu/i.,  parasitic 
on,  404. 

Eriphia  hevimana,  Latr.,  var.  Smithii, 

M'Leai/,  UQ. 
Eriphiidffi,  110. 

Errilia  subcanceliata,  Smith,  50a. 
Erythrina-tree,  478. 
Escharella  rostrigera,  Sinitf,  504. 
EucalanuB  atlenuatus,  Dana,  148. 

eetigcr,  Brady.  148 
EuchaMa  norvegica,  Boeck,  A:^^. 

pre»tandre«,  Philinpi,  148. 
Eucharinu},    List   and     Sviiupsis  of 

Genera  of,  1>8,  ai. 
EuchariB,  Latr.,  28j  33. 

contingens,  Wa!k.,  37. 

deprivata.  Walk..  30. 

fftstiva,  Fabr.,  2iL 

/areata,  Fabr..  32. 

lello,  Walk.,  20. 

Kollari,  Forst.,  28. 

rapo.  Walk.,  22. 

volwitt$,  Walk.,  3L 


iin)Kx. 
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Eucharis  zalaies,  Walk.,  3Qi 
Eucharissa, 

Etiphariesin.T,  37. 

Eudora  tnmcatula,  45. 

Eumenia  Jeffreysi,  Mclnt.,  458.  469. 

Eupagurus    bomhardus,   Linn.,  454, 

excaTatuft.  Mierg,  454. 

Pridcauxii,  Lfcu  h,  454,  4fi0 

pubesceiw,  Kwyer,  454,  460. 
Eurj  nome  asnera,  Pemt,  454,  408. 
Euspongia,  5Gfi^  W>8. 

Euterpe  grapilis,  Claun,  151. 
Eutbyrnipha  pariflcn,  0>giub.,  530.  5.'IT. 
Eiitrochus,  4tU. 

Adanisi,  PMiirt/,  404. 

Eradno  Nordrnanni,  iSi). 
Ernnia,  475. 

lipvigat  a,  Ixifr.,  5.T1.  5.'{8. 
Eraniidfle.  581. 

Erolutiou,  Divergent,  not  explained  by 
Natural  Selection  (Gulick),  'Ji)2=2LL 

Experimenla  on  the  SenBo  of  Smell  in 
Dogs,  by  G.  J  Romanes,  fia. 

Eyes  and  Ocelli  in  Ants,  Bees,  and 
Wjiapa,  On  the  Function  of  the  Com- 
pound (Lubbock),  J '25. 

Fauna  of  the  Clyde  Soa-Arca,  On  the 

Deep- Water,  by  W.  E.  lloyle.  M± 
Favia  ananas,  Lamk.,  570. 
conferta,  Vcrrtll,  5<M>. 
deformata,  FA.  tf-  iilll 
Fernando    Noronha.    Notes    on  the 
Zoolog>-  of.  by  n.  N.  Ridlev,  473- 
510. 

Field-vole  (Arricola  agrewtis),  Oonio- 
merufl  nmsculinus,  Mich.,  4(X).  and 
Myocoptes  teoax,  Mich.,  parasitic  on 
•403. 

Filigrana  implexa,  Berk.,  458,  4nfl. 
Filiepnrsa  omkeionsia,  Sfol.,  270.  •28<). 
Fiseurella  tcgis,  Jtfeve,  4i>4. 

alternata,  Sat/,  4t>4. 

barbndensis,  Gmelin,  4t)5. 

cancellata,  Sowerb.,  404. 

l}y»oni,  Reevo,  -1'.*  \. 

Uirva,  Reove. 

lentigiiiosa,  lieevr,  lilL 

nubecula.  Linn.,  405. 

Buifusa,  Iteert',  404. 
FluBtra,  44. 

foliacea,  Linn.,  4ii2. 

scctirifrnns,  Palhs,  452. 
Forci/iciiu  Antvni.  Dobrn, 

janeirensis,  Dohrn,  5;^2. 
Forftriila  riparia.  Pall..  r>:{i?. 
ForUculidie,  5.'V). 
Formica, 


Formica  bimacut^tta.  Smith,  53fii 
congerens,  12(L 
exsectA,  121. 

fusca,  118.  119.  121.  132.  133. 

134. 
gagntus,  121. 
prateusis,  128. 
preAsilabrif,  121. 
rufn,  m  121,  120. 
rvjfibarbk,  121. 
ruficcps,  Fiibr.,  5?^. 
saugumea,  118-121.  1^ 
relation  between,  and   its  slaves, 

US. 

Forinicidro.  5.1 1 . 

FoBsarxis  atnbiguus.  Linn.,  .'>f>3. 

Fosftoros,     1 . 

f'>t'(loricella  --iilUina,  114, 

Fri'.sbwattr  Ti^lyiiua  (Ridley),  <iL  04. 

Fusus  (Sipho)  grarilis,  T)aC.,  44S.  400. 

Gadud  ajglefinufi,  Linn.,  44<i. 

Esmarkii,  Nilf».,  44G. 

luHCus,  Linn.,  44ti 

merlangup.  Linn.,  44t>. 

niinutus,  Linn.,  44('>. 

tuorrhua.  Linn.,  AMY 
Galathea  Andrewsi,  4i2. 

disper^a,   Spence  Bute,  45,  45 1. 

elegans,  Adams  tf'  ^yhite,  1 1*2. 

nexa,  Emb/efon,  454.  4flfl. 

squamifera.  Leach,  45,  454.  460. 
Galatheida,  LLL 
Galbulidap, 
Galearia,  32. 

ciolm  ta,  Brull«5,  32. 
Ghilene  blspinoaua,  Herhsi,  110- 
Galerites  cj  lindricuB,  Lamk.,  48- 
Galeruca,  156.  15L 

ana/is,  Oliv.,  184. 

Duqiutii,  Gucr..  170. 

luteicortm,  Fabr,  2L 

melanoptera,  Boi^.,  L 

multicostata,  Jacoby,  157. 
Oalerucella,  157.  I8<). 
Galerucina*,  On  some  Species  of,  by  J. 
^  Baly,  1 ;  t^ble  of  8i>ec..  2. 

 ,  Descriptions  of  some  Genera  and 

Species  of,  by  J.  S.  Baly.  150. 
Galerucinie,  15«),  H'.3. 
Ghiromanm,  74,  475. 

locusta,  Linn.,  45<j. 

pulex,  83. 
Ganosoma  atlenuatum,  Mat/r,  fif^. 

di.spar,  Kirb.,  .")3l,  5.17. 
Gasteropoda, 
Gebia,  Leach,  515. 

spinigera,     L  Smith,  .'^15. 
Gebiidae,  112,  MiL 
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Gebiop«i8  Darwinii,  Mien,  112. 

Gecko,  414,  47^  4SL 
Q«lasimu8  vocatis,  Linn.,  \}SL 
Generation,  Independent,  Effeoto  of 

Selection  and  (Gulick),  202=212. 
Geococcyx,  32.").  334.  336.  337.  344. 

oalifomianiu.  300,  325,  333.  335. 

337.  338,  Mi. 
Geodia,  5(>L  5«<},  567, 568. 

tutnulo«a,  Bk.,  564. 
Geomotres,  SSL 
QeophiluB,  526. 

ocoidentalis,  Meineri,  527. 
Kidleyi,  Pocock,  020. 
Glaueidium,  322. 
Olycinhagus,  28,^-298 

Craiiieri,  Michad,  28L 
curaor,  Gervai$,  288,  2()j,  2iML 
domeeticus,  rf*  Trrtr.  2HiL  287,  288. 
28«.>.  2fK),  201.  2t<3.  2<.>4.  2t>5. 
2fKV  2*.>8 

spinipes,  A:ooA,  285,  287,  ^  289. 
292.  293.  294.  295.  296.  297. 

Gljphidodon  saxatilis.  Linn,,  483. 
Gnatbostomes, 

Gobieeox  oephalus,  Lacip.,  4S2. 
Gobiiis  Jeffreysii,  Gunthcr,  446. 

minutus,  G^wi.,  446. 

soporator,  (7.  if  V.,  483. 
Gonatouotua    pentagonus,   Adams  ^• 

Wkife,  m 
Goniastnea,  .570. 
Gonioraerua,  Mich.,  4^1 .  405. 

muacuIinUB,  Mich.,  4<k">,  4(Xi ;  para- 
Bitio    on    field-Tolo  {Arvicola 
agrettis),  406. 
GK}nioson)a  orucifera,  Fabr.,  HQ. 

inaequale,  Walk^  UO,  116,  ILL 

natator,  Herbtt,  HQ. 
Ck)nodadylu8,  Ijatr.,  520. 

chiragra,  i'aAr.,  US,  506,  i20. 
Gonolobus  micranthuB,  478. 
Gorgon ia  axis,  504. 
Gorgonia*,  397. 
Chrantia  ciliato,  FUm.,  460. 
GrapeidflB,  m  512. 
Gra]}8uidea,  iLLi. 
Grap«u8,  Lamk.,  512,  5liL 

maculatua,  Catethy,  506,  512. 

Btrigosua,  //rt/r,,  1 10. 
Grey  trout,  H  ftnote,  12. 
Gryllldn',  530. 
Gryllodes,  r>34. 

GrylluB  asBiiuUia,  Fabr.,  530.  .">3;3. 
forticepH,  SauM.,  .'S30,  53iL 

Gulick,  Rev.  i  Thoe.,  Divergent  Kto- 
lution  through  Cumulative  Segrega- 
tion, 1^ 


Guniminia,  5^ 

GygiB  Candida,  Gm.,  480. 


Ha;niulon  cbrygargvreum,  Gilnther,  4 S3. 
XIalecium  Bcaiiii,  Johntt.,  460. 

haleoinum,  Linn.,  46(). 

muricatum,  £W.  ^  460. 
Halictua,  474,  543 

altemipes,  Kirb.,  531.  542. 

atripygn,  Kirb.,  .">31.  543. 

la:vipyga,  Kirb.,  531.  542.  543. 
Haltioella  liberator.  Walk.,  35. 
Haploops  setofla,  Bofck,  456. 

titbicola,  LiflJ.,  456. 
Ilnploflonyx,  156. 

BuniatraB,  1(41. 
Harpacticidas,  147,  151. 
HarpactioiiB  chelifer,  MiilUr,  lfi2. 
Hnrpinia  plun»o«a,  Kruu.,  4.i6. 
Harporhyncluifl  rufus, 
Iledgehog  (Eriuaceu*  europteu^y,  Syui 
biotes  tripiliB,  Mich.,  parasitio  on, 
4m. 

Heliothis  armiger,  Hiilm.,  531.  544. 
Helix  entodouta,  Pfeiffer,  500. 

(Ophiog}'ra?)quiiiquelirata,  Smith, 

500,  503. 

HcmidactyluB  mabouia,  Mor.,  475.  481. 
Hemidinneura  Oameroni,  IV.  F.  Kirb., 

34,  3L 
Hemiprogne,  30<>. 

rxtnaris,  3()1. 

zonatus,  392. 
Hetniptera,  532. 

HemirbamphuB    unifasciatuB,  Ram., 
483. 

HersuB  percultuB,  Z>ta<.,  547. 

variegatufl,  Kirb.,  532.  547. 
Heredity  (Gulick),  lii2. 
Hero,  self-fertilized  plant  of  Ipomata 

purpurea  (Darwin  k  Gulick),  2<>4. 
Hero,  264.  265. 
HeBperocichla,  3(K>^14. 

nievia,  312,  314,  392. 
HetieriuB  ferrugiueuB,  120. 
Helerooera,  53L 
Heterogyna,  53L 
Heteroiuera,  550. 

Heteroplax  dentatua,  Siimpt.,  1 IQ. 
Heteropora,  218. 

cervicomiB,  UOrb.,  281. 
Heteroptera,  532. 
Hexactinellida,  568. 
Hippa  sctiteUaia,  Fabr.,  506,  515. 
Hip))aBteria  plana,  45. 
Hippidie,  515. 
Hippidea,  M.^. 

HippogloBBoideB  limandoidea,  BL,  446. 
plate«0oide8,  Fabr.,  446. 
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HippulTte, 

Gaiinardi.  M.-Edw., 

pusiola,  Kroy.,  454. 

seourifrons,  Xorman,  4M. 

spinus,  Sotc,  4^  4r>4. 
Hippomedou  Uolbolli,  Knty^ 
Hipponjx  antiquotut,  Linn.,  iQ2. 

Grayanus,  var.,  Slenkf,  493. 

rudiatus,  Quay  ^  Gaintard,  4U^ 
Ilippothoa  carina  La,  Gorman,  4.")'2. 
Hiroinia,  5<'>4,  5<>r),  500.  568. 
ffirundinido;,  306,  316,  352-^.  378. 

384.  :{87  3<.)1. 
Hirundinidai,  Auatoniy  of  the  North 
American  (Dr.  B,  W.  Shufeldt),  352- 

 ,  Osteology  of  the  (Dr.  B.  W.  Shu- 

feldt),  3^ 
Hiruudo,  352,  353,  301. 

rupeetris,  35^ 

ruatica,  353. 

urbica,  352,  353.  360, 
lUsteridffi,  120. 
Holectypus,  iiiL 

Holooentrum  longipiune,  C.  4"  463. 

Holorhaphidota,  568. 

Bolothuria  inteettnalia,  Asc  ^  R(Uh., 

458 

Uornera,  275.  270.  278.  m 

ooncatennata,  Retuta,  275,  278. 

fiasurattt,  BusA;  275j  276,  278,  2diL 

foliacen,  Moi-g.,  276. 

frondiculata,  Lamk.,  276.  22B. 

galea ta,  Smitf,  27(). 

htppolyta,  iHfr.,  276. 

licuenoidee,  Linn.,  276,  278. 

ramoea,  Macy.,  276. 

robuflta,  Meuy.,  276. 

aorrata,  Reuss,  278. 

subdubia,  Gold»t.,  276. 

violacea,  Sars,  276. 
Hoyle,  W.  E.,  On   the  Deep-water 

Fauna  of  the  Clyde  Sca-aroa,  442. 
Human  races,  ite^regate  vigour  and 
segregate  fecundity  oetween  (Gulick), 
207  269. 

Ilyalincrcia  tubicola,  0.  F.  MHU.,  458. 
4<lfl. 

Hyas  araneus,  Linn.,  464.  468. 

ooarctatuB,  Leach,  454,  4('>8. 
Hyaatenus  diacanthus,  De  Haan,  109. 

oryx,  A.  M.-Edw.,  im. 

planasiuB,  Adama  ^'  White,  liKL 
Hydra,  fluote,  101. 
Hydractiniu  ochiuata,  FUm.,  460. 
Hydrallmania  falcata.  Linn.,  4<j0. 
Hydrocorallina,  276. 
Hydroid  Zoophyte,  5^>5. 
llydroida.  4i£L 
Hydropbiluf.  m 


Hydrophylid«,  432,  433,  438. 
Hydroroa,  4ij2. 
Hylototuinse,  34. 

Hymenia  perspectalis,  HU^n.^  631.  645. 
Hymeniacidon  aanguioM,  Sk.,  566. 

668. 

Hymeuoptera,  474.  oSL 
Hypera  alba,  46. 

HypopuB,  2S0,  287,  292_2iia. 
Hj-porrhagufi  marginatus,  Fabr.,  650. 

lache  latirostria,  304. 
lanthina  fragilis,  Lamk.,  4fl2. 
lapyx  SausBurii,  Hnmh.,  .")50,  557. 
I         soUfuga,  HaUiday,  567. 

 ,  var.  Wollastoni,  667. 

i  Ichneumon  cyni^ormig,  Boesi,  3L 
I  Icteridn,  310. 
Idmonea,  276,  278. 

atlantica,  Forbes.  276. 

concava,  Reti.^,  276. 

eboraoensia,  Busk,  276. 

Bwurata,  Busk,  275. 

pracillima,  Biu<k,  27(?. 

irregularis,  Meneahini,  272. 

lichenoides,  Gold/.,  276. 

Meneghini,  ^eZ/CT-,  278,  279,  280. 

Milueana,  D'Orb.,  279,  2SQ. 

notomala.  Busk,  27& 

radians,  Lamk.,  276,  278. 

radicata,  Kirkp.,  216. 

serpens,  Z«iin.,  276.  464. 
Idotea,  4L 

parallela,  .Bo^  ^  JTwAo.,  47.  456, 
469.  ~ 
Idya  furcata,  Baird,  152. 
Inachus  dorsettensis,  Penn.,  464,  468. 

dorynchuB,  Latch,  454. 
Insecta,  excepting  Coleoptera,  of  Fer- 
nando Noronha  (W.  F.  Kirby),  a3ii. 
lophon  Fattersoni,  Bcwerb.,  4<'io. 
Ipomoea  purpurea,  264 ;  Darwin  on 
ScIl-fertilized    Qenerationa  of 
(Gulick),  264. 

tuba,  407. 
Ischnoptera  lucida,  Walk.,  630,  532. 
Isiaa  clavipei,  Boeck,  150. 
Isocardia  cor,  Linn.,  450,  467. 
Isopoda,  40,  113. 

Jacquinia,  .540. 

Janira  maculosa.  Leach,  456,  469. 
Julis  luoasana,  !^B3. 

noronfaana.  Bout,  483. 

Eapala,  Camer.,  32,  2Su 

furcata,  Ca$ner.,  32,  33. 

Kirby,  W.  F.,  A  Synopsis  of  the 
G^eni  of  ChaloididsB,  Sub£amUy 
Eucharince,    with    devcriptiona  of 
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8eTeml  new  Geucra  aud  Specie*  of 

Chaloidido!  find  Tenth rediuitUe,  lii 
Kirby,  W.  F.,  Iniiecta,  excepting  Coleo- 

ptora.  of  Feniando  Noroiiha,  530. 
Kirkputrick,  R.,  Poiyztm  of  Foruuudo  | 
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  of  ihe  Hirundinida  (Dr.  R.  W. 

Shufeldt),  35a. 
  of  Trogon  mexicanug  and  T. 

^la  (Dr.  B.  W.  Shufeldt).  318- 

Otocoris,  300,  310.  310,  317 

alpeatris  orenioola,  ftnoto  309,  312. 
314 

Ovicella  of  Cyclostomatous  Brjozua,  on 
Boine,  by  A.  W.  Wat^^rs,  215- 

 of  Bonie  Licheno{X)nc,  on  the,  by 

A.  W.  Waters,  2iiil 
Ovulum.  397. 

Philippinarum,  397. 
(Biroetra)  Haynesi,  G.  B.  Sowerb., 
3t>7.  AQCL 
Oxalis  Koronlias  474. 
Ox.\rhyncha,  im 
OxjAtomata,  HI. 

Pachvgraptus  transversus,  Gibhes,  110. 
Ilk 

Facfajzancla  detritoliB,  Guen.,  531.  540. 
Paguridfls,  112. 
Pagurtis  BerTihardiis,  45- 

macultttu-s,  L'alesby,  hVl. 

Pridoauxi,  45. 

Thoinpjioiii,  15, 
Palaiiuou  airciuus,  Fabr^  1 1^ 
Palainionidae,  112,  51fl. 
PaHmirid£P,  112,  51fi- 
Paliiiuru*  urnatus,  Fabr.,  112. 
Palniipeg  menibranaceus,  45. 
Pnlpicornia,  549. 
Puudulus,  405. 

annulicomia,  Ijeack,  45,  456. 

bre^  irostris,  Raihke,  45fi. 
Pantala  flavesoens,  Fabr.,  .ML  537. 
Panulirus,  Gray,  506,  .")!(>,  517. 

echinatug.  jS".  L  Smith,  616. 

inemiig,  Kirkp.,  51ft. 

omatus,  Fabr.,  51ft- 
Papilio  Hanno,  StoU,  543. 
PumcalanuB  parvus,  CUtua,  14S. 
PanidesmuB  graeiUs,  C.  Koch,  526. 

Parasitic  Acari  found  in  Grr'at  Britain, 
on  some  unrecorded,  by  A.  D.  Michael, 
400. 

Paraulaca,  168,  ISS. 

luigulicullis,  Moftck,  188. 
(Aulncopiiora)  angulicollis,  Motsch, 

m 

Paridea,  26. 

tboracia,  Bal^,  2Zt 
Partlienopido;,  lOi). 
I'urluia,  allL 


Paaiphsm  sivado,  Husso,  4.^6, 
Putiigial  MiiHcles  of  the  Pectoral  Limb 
of  Antrostomua  and  Chordeiles,  on 
the  mode  of  Insertion  of  the  (Dr.  B. 
W.  Shufeldt),  iifcL 
Patagona,  370. 

giffns,  369. 
Paussida-,  LiL 
Pecten  maximus,  lAnn.,  4.t() 

noronbensis.  Smith,  .y)3. 

opercularis,  Linn.,  450.  467. 

pusio.  Linn.,  4.'iO.  4<i7. 

soptcmradiatus.  Miill.,  450,  lilZ 

Bti  iiUu-s,  Mull.,  450,  467. 

tigrinus.  Mull.,  4.')<i 
Pectitiaria  belgica.  Pall.,  458.  469. 
PectiuiiteIJa,  iVL 

Pet^toral  Limb  of  Antrosfomm  and 
Chordeiles,  on  the  Mo<le  of  Insertion 
of  the  Patngial  Muscles  of  the  (Dr. 
B.  W.  Shufeldt),  344. 

Pectontl  Limbs  of  certain  C///*w/r  and 
Trochili,  A  Critical  Comparison  of 
the  (Dr.  B.  W.  Shufeldt),  'ML 

Pectoral  is  major,  .357. 

Pcctunculus  angulatuB,  329- 

crebreliratus,  G.  B.  Soicerb.,  3lilJ. 
400.  •  ' 

pectinatus.  Gndin,  503. 
PelecanidtQ,  480. 

Pelvic  Limb  in  Antrostomus  and  Chor- 
deiles.  Anatomy  of  the  (Dr.  B.  W 
Shufeldt),  m 
Peiuiid.T.  112^  523. 
Pena:us  uiliuis,  M.-Edto.,  112. 

monodon,  Fabr.,  var.  carinatus, 

Dana,  L12. 
Tclutinus,  Dana,  112. 
Pcnnatula  phosphorea,  Linn.,  44j  HjU. 
Pentatoma  testaoea,  JDaU,  632,  iilli. 
Pcntatomidff,  532. 
Periceridffl,  507. 

Perigonimus  repcns,  Wright,  ML 
Pertlampinas,  28. 
Perionyx,  563. 

Periplaneta  americana,  Litm^  530. 
5i£iL 

Petrochelidoti,  354^  3fiL 

lunifrons.  304.  354,361. 
Pctrolisthes,  Sfimpa.,  51.3. 

asiuticus.  Leach,  515 

coral  licola,  rar.,  Haste.,  112, 117. 

denfata.  M.-Edw.,  U!L 

niargmutus.  Stimps.,  51.3.  515. 
Phaethon  a'thereus,  Linn.,  4*^1 ). 
Phnkollura  hyalinata.  Linn.,  .53L  545- 
Pli'i!"  >iu-Geo}netra  hyalinata,  Liim., 
54.'"). 

Phal»noptiIus.  322, 334,  349,  .:i5Q,  im. 
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PhalamoptiluB  Nuttalli,  302,  MH. 

Phanopteridce,  t^L 
Pharomacrus  luocinno,  22L 
Phaamnella.  8p.,  5<>.'3. 
Pheidule  oramvom,  Kirh.,  531,  r>30 

pusilla,  heer,  -'M). 
Philhydrus  marginellus,  Fabr.,  MIL 
Philine  soabra,  iHL 
Philyra  pisuin,  Dr  Uaan,  1 1 1. 
Pholns  crispata,  4iL 
Pliycididtt,  tMtl . 

Phifcis  ziHckeneila,  Treitschko,  Mfi. 
PhylartolicinalouB  Polytoa,  01. 
PhvUodromia  posUitriga,  IVaUc.,  530, 

Physioloeical  Selection  and  Sogrcgato 

Fecundity  (Oulick).  IiiL.:iOi 
Phytoplmga,  154'>. 
Picnritt, 

PicidR',  m 

Piluinuus  de  Haanii,  Miers,  1 10. 

labyrinthicuB,  Miern,  1  H) 

ve*|X>rtilio,  Fabr.,  1 1»- 
Pimpinellu  saxifrage,  82. 
Pinnotheres  obe«u!t,  Dana,  LLL 
Pinnotheridic,  1 1 1. 
Pita  bicomtUa,  Latr.,  507. 
Pimnia  pusio.  Linn.,  4M- 
Pis^cos.  4iU,  iliL 
Piscos  of  Fernando  Noronha,  by  Q.  A. 

Boulen^er,  483. 
Pisum  sativum,  237.  265. 
Flagusia,  Lair.,  513. 

depreasa.  Fabr.,  513. 
Planorbi.s,  475. 

fragilie.  Brazier,  5112. 

Gilberti,  Dtmker,  5Q± 

noronbeusis.  Smith,  502.  503. 
Platalea  ajaja,  m 

Plat^-artlirus,  Ex()6riments  with  (Sir  J. 

Lubbock)  124. 
Platyarthnu  Hoflfmanaeggii,  13<^- 
PlatypuB  parallelus,  F.,  554. 
Platyxantna,  Balif, 

clypeata,  Baly,  158-187. 
Pleootreuia,  501. 
PlMiorungids,  Ditnr..  570. 
Plouroiiima  abdoiuinale,  C'/aiu,  148 
Pleuront'ctes  cynoglossus,   Linn,,  44. 
44a. 

flesus,  Linn.,  448. 
limanda.  Linn.,  148. 
microoephalus,  Donov.,  448. 

platessa.  Linn.,  448. 
Pleurotoum  cuprea,  Keeve,  485. 
fuicescene,  Gray,  4S'). 
nebula.  3'.>r). 
niffrejit^enjf.  Gray.  485. 
ptixiUus,  Reeve,  485. 


Plourotoma  tolida,  C.  B.  Adams,  485. 
turricula,  Mont.,  4iL 
(Bela)  turricula,  Mont,,  448.  4fflL 
(Cr!i«.>iiapira)  fuscescens,  Gray, 
485. 

(Mungelia)  Brionn,  ff.  5.  Snoero., 

Pluraat<?lla,  «L  fi2. 

Aplini.  Macgill,,  M. 
rcpens,  var.  a,  Allm.,  6^ 
Plumiuaria  Oatharina,  Johmt,  4r>0. 

pinnata.  Linn.,  4(>0. 
Pocock,  R.  Li  Cru-taoea  of  Fernando 
Noronha,  ftO^t. 

 ,  Myriopoda  of  Fernando  Noronha, 

52fi. 

Podargus,  299.  339.  351.  m 

gigns.  .'^40■ 
PodotfiTupsis  Sophia,  Boeck,  45fi. 

undota,  Spence  Bate,  4.'i(l. 
Podophtlialmia,  109,  113. 
Poduphthaliuua  vigil,  Fabr.,  110. 
PoIiBtefl,  474. 

irisfahilis.  San^..  .'41 . 

Ridle)-i,  Kirb.,  r)31.  541. 

callea  Mariniboudo  in  Fernando 
Noronha,  541. 
Pollen,  Darw  in  on  the  influence  of  Po- 
tency in  (Gidick),  242. 
Polycnrjia  iwinaria,  Sav.,  448.  4('>(>. 
Pulyoreumus  fK-htotlea,  Herbst,  1  HI. 
Polyergus  rufwcens,  118.  120. 
Polyouyi  cometes,  Walk.,  112.  116. 
UL 

obeeulus,  White,  112. 
Polyplacophora,  503. 
Pulytlieraos,  Dnchans.  et  Mich.,  ^A,  566, 

508.  SfiiL 
Polylrema,  5>')4,  .")<'>5. 

miniaceutn,  I^'A. 
Polytricbura.  iii 

Polvzoa  of  Fernando  Noronha,  bj  R. 

l^irkpa trick,  504. 
Polvzoa,  6L  452,  462.  4fM.  465,  i^U. 
Pomuoeutnu  leuoostictus,  M.  <^  T., 

48,3. 

Ponipilidfl?,  53L 

Ponipilus  nesophiltia,  Kirb.,  474.  531. 
.540. 

RObrinua,  Blanch.,  5411 
Pontobdella  inuricato,  Linn.,  4.58 
Porania  puivillue,  O.  F.  Miill.,  45. 
458, 

Poroellanella  picta,  Stimps.,  112.  117. 
(Petrolietneft)     oorallicula,  var.. 
Home.,  m. 
PorcellanidjB,  112,^3. 

PoTwllaniden,  :A'^. 

Piinvllidium  viride,  Phitippi,  152. 

Porella  coinprcssa,  Stiw.,  4.V2. 
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Porifcra  of  Fernando  Noronha,  by  IL 

J.  Carter,  bi±L 
Porifera.  W),  iihL 
Portunidffi,  1 10. 
PortimuB,  4^ 

dopurator,  Livn.,  4^  454.  lifiS. 

holsatuH,  Fabr.,  4!}^  4r>4. 

inarinoreus,  Leach,  4.'t4. 

ptieilluB,  Leoch,  45,  454.  4fiS. 
Prairie-lien,  l.'ifi. 
Priivpulua  caudatus,  45,  41. 
Pristiurus  melanontomus,  lionap.,  44fi. 
Progne,  ;tf)2-:^y>. 

8ubi8,  301,  i>!Mi  352,  355,  358, 3(^5, 

Proto,  Dutrochet.  04,  IM 
Psalurus.  Ml  o£lL  ^ 
Psanitnobia  Ferroensis,  40. 
PasunmoncmatA,  5r)'^. 
pMiudocalanuB  elongatus,  Bocck,  148, 
45». 

Pseiidocophora,  Jacuhy,  29, 

anibusla,  16i)j  170^  172. 

174.  175.  m 
bit*t»li)r,  .Jacohy^  IfiO. 
bruiuioa.  y/((/y,  20^  169,  170,  173, 

174.  1H8. 

Buquetii,  6«/r.,  100. 170. 171.  172. 
18K. 

distinct  a,  Z?a/y.  1(59,  HL  1S8. 
Ericbsoni.  /^o/y,         17L  1^ 
fluTcola,  Z/«/v,"Ki9.  173,  iiiii. 
pectoralia,  Z/a/y,  1(19,  174,  IfiS. 
perplexa,  i/a/c/,  170,  175.  188. 
uniplugiata,  ^acoby,  1('>9.  173.  174. 
I.s8. 

Wallacei,  2?a/y,  109.  173.  174. 

18H. 

Psoudotrimcra,  5.')fi. 
PsilogasU-r,  Blanch.,  30,  33. 

r»ipri<us,  lllanch  ,  JitL 

pnllipe^*.  BndU,  liiL 
Psilopus  nietallifcr,  UVi/^.,  474,  532, 
MiL 

Ps<Jii8  phiintnpus,  Strimciif.,  4.58. 
Pterylograpliical  tractn  of  Avtroafomm 

and  LhtTc/ci/ts,  on  the  (Dr.  R.  W. 

Siuifoldt),  039-343. 
Puiicturella    Noachina,    Linn.,  450, 

4(>7. 

Pupa  pellucida,  Vftiffirr,  .501. 

feolitaria.  Smith.  .503. 
Puqiura  acrcinota,  d'Orh.,  48(i. 

ba-iiiawtoiua,  Linn  ,  48(t. 
Pycnarthnini  gracile.  Kirhh..  554. 

ftetuIuBuni.  H  V//<tA.,  553. 
Pycnogoninn  littorale,  4fi. 
Pygidicrana  notigora,  67^/,  530.  5"2. 
Pymles.  r)3] . 

Pyralib  umnibotalifi,  Gufn.,  .531 ,  545. 


Pjralis  porspoctaliA,  Hiihn.,  Mh. 
I'ytbia  inflata,  P/eifer,  (AIL 

Rae,  Dr.  J.,  Not«s  on  Bome  of  the  Birtla 
and  .Mammals  of  the  Hudaou  a  Bay 
Company's  Territory,  and  of  the 
Arctic  Coast  of  America, 
Raja  clavata.  Linn.,  44(',. 
fullonica,  /Ann.,  440 
maculata,  Montag.,  440 
Ranunculus  aquatalirv,  H'l. 
Recognition  of  Fncnda  in  Ant?,  Bees, 

and  Waspa  (Lubb.5ck).  1  •>8- 
Relat  ion  between  Furmica  saHgtiinea 

and  its  slnvea,  118. 
Remij^s,  Latr.,  51.5. 

cubetms,  de  Sauas.,  515. 
scutellatua,  FoJ/r.,  51.^. 
Rej)tilin  of  Fernando  Noronha,  by  G.  A. 

Boulonger,  481. 
Rceoarch»^8  into  the  Life-historiea  of 
Gh/ciphagtis  domefiicus  and  G.  spi- 
iiipcs,  by  A.  7>.  Michael,  282. 
RiiagOTelia  inccrta.  Kirh.,  532,  .548 
Rliaphidonematu,  508. 
Rhincalanus  cornutua,  Dana,  lifi, 

gigaa.  Brady,  USu 
Rhipipallus,  W.  F.  Kirh.,  3L  33,  2L 
Cameroni.  W.  F.  Kirh., 
TolusuB.  Walk.,  31^  37. 
Rhizopidje,  1 10. 

Rhomboid iclithj-B  lunatua,  Linn.,  4^;j. 
Rhonibus  megastonm,  Douov.,  4-10. 
norTegicus.  G  tin  f her,  440. 
punctatus,  Bi.,i:^ 
Rhopalooera, 
Rhyncbophora,  .^t.S.S. 
Rhyncboporn  bispitiosa,  Johnift,  r)04. 
Ridley,  IL  Jf.,  Kotea  im  the  Zoology  of 

Fernando  Noronha,  473. 
 ,  Thysanura  and  CoUemboIa  of 

Fernando  Noronha,  .5.'>0. 
Ridley,  S.  O.,  On  the  Characters  of  the 

Oeuus  U>j>hopu*,  with  description  of 

a  new  species  from  Australia,  liL 
Ri3.soa,  Hp.,  ■*>().'{■ 

abj  ssicola,  Forhea,  448,  400 
Rocli-grouae.  Lili 

Romanes,  G.  J..  Experiments  on  the 

iSense  of  Smell  in  Dogs,  05. 
Rossia  Oweni,  Ball,  448. 
Rotifera,  9L 

liusticus  adolescens  Hanno,  Hiibn.,  543. 

Sabella  pavonia,  Saw,  458.  409. 
SaccharisHa,  W.  F.  Kirh.,^ 

contingens,  Walk.,  32. 
Salariaa  atlanticu«>,  C.  <|-  V., 

▼otnerinus.  ('.  tj^  J '.,  48.S. 
SaJmacis,  53. 
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Siilmo  alburt,  ilQ. 

ca^'ifer,  Varnrll,  IL 

Cumberland,  Jjicrp.,  74, 

fario,  71,  7.").  7'',  7'.',  IMi. 

ferox,  ftnote  84,  8d. 

iridens,  ftnol  ■, 

letuanus,  75^  iML 

levenensis.  Walk.,  71.  72.  7<L 

aalar,  ftnote,  ZL 

Uurinus,  71s  12. 

Salmon-trout,  ftnote,  IL 
Samca  casffllalisi,  Guer.,  5.'U.  545^ 

Siipphirina  inicqunlis,  Dana,  1 .').'{. 

niptallinn,  1.'>M. 

sernitrt,  Brady,  UiL 
Sarcophnga  calidn,  Wialcm.,  532.  548. 

cnrnarin,  4 'JO. 
Sarroptidaj,  401.  4<>.">. 
8iLxicavu  rupoen,  Linn.,  452.  407- 
Swyornis,  iilii 

S<'aluria  hellenica,  Farbe»,  5()3. 
Sc'ulfH>lliiin  vulgiire,  Lfcu^h,  45»{. 
Sciiphander  lignariiis,  Linn.,  448. 
8cupt«ri8CU8  nbbreTiatuB,  Soiuld.,  53<). 
;'»:i3. 

Schixaspidia,  ir*-.*/*..  3L  32. 

furcifora,  HTwi/w.,  iU. 

umculata,  IIWu'.,  2Ji. 

Murravi,  Kirb.,  37. 

plagiata.  Walk.,  3L 
Scbixophrya  aspera,  ^.  M.-Edw.,  109, 

m. 

 .  var.  spinifrona,  A.  M.'Edw., 

ILL 

Schizoporella  unicornis,  Johnst.,  4."i2. 
r>i>4. 

Scoletnthrix  Dana?,  Ltthbock,  14ft. 

minor,  Bradt/,  148. 
Scolopi-ndra  mon^itjina.  Linn.,  520. 
Scoparia  dulcia,  474. 
Scnibicularin  prismatica,  4fi. 
Scrupocellaria,  .^)(>4. 

frondis,  Kirkp.,  504.  woodout, 
5(>5. 

rcptans.  Linn.,  452. 
Scutellidum  tisboide«.  CYatt^,  152. 
Scyllaridxc,  LLL 
Scymua,  fp.,  r)5(>. 

xeranipclinus,  Afuls.,  556. 
Scytbrops,  .'W^. 
Soa-pcn^  44- 

Segregn'ttf  br«K>ding  (Gulick).  10^-105. 
Segregation,  Cauw's  of  Cumulativo 
(Gulick),  222  274. 

 ,  Curaulatire  divergence  through 

Cumulative  (Gulick),  212_222. 

 ,  S|)oncer'9  Law  of  (Gulick),  10"). 

Seira  Bu»kti,  Lufth.,  5.'>9. 
musarum,  liidley,  .^rtg. 


Selandria  meridionalia,  W.  F.  Kirb.,  34, 
Selundriina\  M. 

Selection,  effects  of,  and  independent 
generation  contraated  (Gulick),  202- 
•2\o. 

Semele  chinensis,  Sou^b.,  4nft- 

cordiformia,  Ch^mnUs,  4i>8. 

lenticularis,  Sou^erb.,  438, 

luteola,  Beeve,  4i<8. 

luteola,  A.  Adams,  498. 

modeata,  Beeve,  498. 

tnodeita.  A-  Adami*,  4!  18. 

nitida,  MiiU,,  4r^  iiiS. 

reticulata,  Sou-rrh..  4!>8. 

idncn»is,  A.  Adums,  4'.)8. 

aubtrunciita,  Berve,  4i»8. 

tenuis,  Mont..  Ah'l,  4<W. 

(Abra)  alba,  >fW,  452,  4r»8. 
Separation  and  Variation  of  species 

(Gtilirk),  19L 
Sepiolu  Koudeleti,  Leach,  448. 
Serpula  vermioolaris,  Linn.,  458,  4fi9. 
Sorrirornia,  .').">(). 

bcrtularella  i'usiformis,  Hinckg,  4(10. 

Oayi,  Lamx.,  4<tf). 

niir  jsi.  Linn.,  4<i0. 
Sertuluria  ubietina.  Linn.,  44,  480. 

argentea,  AT/.  ^-  So/.,  4|iO. 
Scsanna  Bocourti,  A.  M.-Edw.,  110, 
ILL 

Sessile-eyed  Orudtacea,  46.  74,  83. 

Setella  ^'nu'ilis,  Dana,  151. 

Sharpe,  It.  liowdler,  Aves  of  Fernando 
Noronha,  477. 

Shells,  descriptions  of  fourteen  new 
species  of,  by  G.  R  Sowerby,  .'M)5. 

Shufeldt.  Dr.  R.  W.,  Studies  of  the 
Macrochires,  Morphological  and 
otherwise,  with  the  new  of  indi- 
cating their  Relationships  and  de- 
fining their  several  Positions  in  the 
SysU-m,  22SL 

SiderasirfiA  siderea,  EUia  ff  Soland,, 
570. 

atcllata,  Verrill,  5ZQ» 
Silpha,  12!L 

thoracica,  120. 
Silver-grey  trout,  12. 
Sim,  Geo.,  Occurrence  of  Lumptntis 
hmp<(riformit  on  the  North  Ooast 
of  Scotland ;  with   Notes  on  it« 
Habits,  Food,  and  the  Ground  it 
frequents,  38. 
Siphonaria  brunnea,  Hanlcy,  497. 
hispida,  Gould,  497. 
lineolata,  <f  Orbigny.  407. 
picta,  var.,  Smith,  41^7,  .VKT 
Sipbonodentaliuui  tetruechiiituui,  Wai- 
ton,  503. 
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Sitophilus  orjEfle,  Linn.,  552. 

Sitoplidus  orvMB,  475. 

Skink.  47.').  47(t.  481. 

Sladen,  W.  Percy,  and  Prof.  P.  M. 
Duncan,  On  tlie  Anatomy  of  the 
Perignathic  Girdle  and  of  other 
Parts  of  the  Test  of  Discoidea  cylin- 
drica,  Lamk.,  sp., 

Slarina,  f^note, 

Smell  in  Ants,  Bees,  and  Wasps  (Lub- 
bock), \2h. 

Smith,  E.  A..  MoUusca  of  Fernando 
Noronlia,  483. 

Sniittia  reticulata,  MacGi/l..  452. 

Smittipom  antiqua,  JiusA',  r><>4. 
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